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0 Alkenolc acid derivatives. 
^rnZSiate esters The new alkenoic acid derivatives can be used as active compounds .n raed.caments. 
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The invention relates to alkenoic acid derivatives, processes for their preparation and tiieir use in 
medicaments. 

The GB 2 184 121 describes phenethyl sulphides with leukotriene antagonistic properties. The more 
active compounds of the QB 2 184 121 are insufficiently stable for pharmaceutical use. 
New alkenoic acid derivatives of the general formula (I) 

b3 




(I) 



in which 

X and Y are identical or different and represent sulfur, sulfoxide, sulfone, an alkylene chain, a direct bond. 
-SCH2- or oxygen 

W represents -CH = CH- or -CH2-CH2- 
0 represents a number 1 to 5 

A and B are identical or different and represent carboxyl, carboxymethylene, tetrazolyl or tetrazolyl- 
25 methylene, or -COaR^ or -CHaCOaX^ or -CONR^^R^^ or nitriie 
wherein R^ is lower alky I and 

R'- and R' ■ are hydrogen, lower alkyl. alkylsulfonyl or arylsulfonyl or together are an alkylene chain to fomi 
a ring, 

n represents a number 1 to 10. . 
m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen or a direct bond 
and 

R2. R3. R8 are identical or different and represent hydrogen, alkyl. alkoxy. halogen, trifluoromethyl. 

trifluoromethoxy, cyano or nitro and their salts have been found. 
35 Surprisingly the substances according to the invention are potent leukotriene antagonists and can be 

used for the therapeutic treatment of humans and animals. 

The compounds of the formula (I) according to the invention can also be in the form of their salts. In 

general, the salts which may be mentioned in this context are physiological ones with organic or inorganic 

bases. The intermediate esters or mixed ester acids or salts thereof can also be used as active compounds 
^ in medicaments. 

Physiologically acceptable salts are preferred within the scope of the present invention. Physiologically ' 
acceptable salts of the alkenoic acid derivatives can be metal or ammonium salts of the substances 
according to the invention which have free carboxyl groups. Examples of those which are particularly 
prefenred are sodium, potassium, magnesium or calcium salts, as well as ammonium salts which are 
^5 derived from ammonia or organic amines such as, for example, ethylamine, di- or triethylamine. di- or 
triethanolamine. dicyclohexylamine, dimethylaminoethanol. arginine or ethylenediamine. 

Double bonds can be either cis- or trans-configurated. The carbon between X and Y can be either R- or 
S-configurated. 

In general, alkyl represents straight-chain or a branched hydrocarbon radical having 1 to 12 carbon 
5^ atoms- Lower alkyl having 1 to about 6 carbon atoms is preferred. Examples which may be mentioned are 
methyl, ethyl, propyl, isopropyl. butyl, isobutyi. pentyl. isopentyl. hexyl. isohexyl. heptyi. isoheptyl. octyl and 
isooctyl. 

In general, cycloalkyi represents a cyclic hydrocarbon radical having 5 to 8 carbon atoms. The 
cyclopentane and the cyclohexane ring are prefenred. Examples which may be mentioned are cyclopentyl. 
cycJohexyl. cycloheptyl and cyctooctyi. 
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atoms and is bonded via an oxygen atom. ^"^^^ ^^^'^^^f^ ''^ Examoles which may be mentioned are 

isoheptoxy. OCBKV or isooctex, ^.i™ 6 to 12 carton atoms. Ptelorred ar,l ,.dical, are 

in general, aryi leiJitsoDmo on ^ 

''''';i^ZTXse.ts fluorine, chlorine, bromine or iodine, preferably fluorine, chiorine or 
brorfiHi-Hilogen particularly preferably represents fluorine or chlorine. 
Sulfoxide may be represented by the formula^ S-0. 
Sulfone may be represented by the formula 

S 



oxygen, an ethylene group or a direct bond, 
W represents -CH = CH- or -CH2CH2- 
o represents a number 1 to 4 
n represents a number 1 to 7. 



25 



30 



m represents a number 0 to 3, 

T and Z are identical or different and represent oxygen or a direct bond 
and 

R2 R3 R8 are identical or different and 

methylene or -CO^R^ or -CHaCOaR^ or -CONR^OR" or nitrlle 

wherein R^ is lower alkyi and 

• RIO and R^^ are hydrogen, lower alkyl. alkylsulfonyl or arylsuffonyl, 

^a'rilcSly preferred compounds of the general formula (0 are those in which 
X represents sulfur or a methylene group. 
Y represents sulfur, a methylene group. SCH2 or a direct bond. 
W represents -CH = CH-, 
R8 and R^ represent H, 
R2 represents H or fluorine 
o represents a number 1 . 2, 3 or 4 
n represents a number 2. 3, 4. 5 or 6. 
m represents a number 0. 1. 2 or 3 
T represents oxygen or a direct bond 
Z represents oxygen or a direct bond 



40 



45 



so 



55 



A represents carboxyi or ester thereof 
B reoresents para carboxyi or ester thereof and their salts. 

may be mentioned are the following aikenoic aad denvatives: 
6.(4.Carboxyben2yl)-9.[3-(3-phenoxypropoxy)phenylH(Z)-nOT^ 

6Vcarboxyben2yl)-10-[4K3-phenoxypropoxy)phenylh7(^^^^ 
6-4-Carboxybenzyl)-9-[4.(4-phenoxybutoxy)phenyl]-7{Z)-nonenoicacid 

itSrS^ 

ItSrSb^^^^ 
t(lcarboxJbenzyl).9.^^^^^^^ 

lZLboxybenSl)-9W^^^ 

6.4-Carboxybenzyl)-9.[2-(3.phenoxypropoxy)phenyl>7.(Z)-no^^^^^ ac.d 
6-(4-Carboxyben2yl)-9-[4.{3.phenoxypropoxy)phenyl]-7(Z).nonenoicacid 
6-(4-Carboxybenzyl)-8-[4.(4-phenoxybutoxy)phenyll-7(E)-octenoicacid 
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6-(4-Carboxybenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-7(2)-octenoic acid 
6-(4-Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(Z)-octenoic acid 
6-(4-Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(E)-octenoic acid 
6-{4-Carboxyben2yl)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoic acid 

5 6-(4.Carboxyben2yl)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic add 
6-(4-CarboxybenzyI)-8-[4-(4-phenoxybutoxy)phenyl]-5-thta-7(Z)-octenoic acid 
6-(4.Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic acid 
6-(4-Carboxybenzyl)-8-[3-{4.phenoxybutoxy)phenylh5-thia-7(E)-octenoic acid 
6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoic acid 

to 6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-7(E)-octenoic acid 
6-(4-Carboxyphenyl)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 
6-(4-Carboxyben2yi)-8-[3-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid 
6-{4-Carboxybenzyl)-8-[3-(5-phenoxypentyl)phenyli-7(Z)-octenoic acid 
6-(4-Carboxybenzyl)-8-[4-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid 

rs 6-(4-carboxybenzyl)-9-[3-(5-phenylpentyl)-phenyl]-7 (Z)-nonenoic acid 
6-4-carboxybenzyl)-9-[3-(4-phenoxybutyl)-phenyl]-7 (Z)-nonenolc acid 
6-(4«K:arboxyben2yl)-9- 3-[3-(4-fluorophenoxy)-propoxy] benzyl -7(Z)-nonenoic acid 

Furthermore a process for the preparation of the alkenoic acid derivatives, of the formula (I) 

20 p3 
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(1) 




in which . 

R2. T. Z. R3. W. X. A, B. R8. n. m. o and Y hav^ the above mentioned meaning ' 
has been found, which is characterized in that aldehydes of the general formula (II) 

0 
II 

» (II) 



^^8 

B 



in which 

X. Y, o and have the above mentioned meaning and 

A and B are identical or different and represent COzR^ or CH2CO2R' or CONR^OR^^ or nitrite wherein R^ 

represents lower alkyi and R'^ and R^^ represent lower alky I. a methylene chain or H, 

are reacted with phosphorus compounds of the general formula (HI) 

R^-CH2-U (III) 

in which 

R^ is 
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R- 



in which . . . 

10 R2. T. n. Z, and m have the above mentioned meaning and 

U represents a group of the formula 

r6 or* 
0 o 



20 where „ . u 1 

Rfi and are identical or different and denote alkyi or phenyl 

and 



35 



40 



45 



V denotes a halide anion or a tosylate anion in inert soivents in the presence of bases, 
whereby the esters are then optionally hydrolysed or partially hydrolysed. 

Halide anions are preferably chlorides, ''^^f AfLlif to the Invention are those conventional organic 

f H H Xte orrmTs sucl^TTs i^Lm an^We or lithium diisopropylamide. or organolithium com- 
The Choice of ^^^^^^.'^^J^^^^^^ et^er. tetrahydrofuran. dimethoxyethane or dlox- 

Sinn r».p,™^^^^ ran^ .0. -80-C » .70-0. p.««^ »=n, 
* -SifriSon ma, be carried out at atmosphertc elevated or reduoed pressure (for exampte 0.5 to 5 
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the presence of bases as a one-pot process. 

The phosphorus compounds of the general formula (Ilia) 
r'-CH2-U (Ilia) 
where 

5 und U have the abovementioned meaning 
are new. 

Depending on the meaning of 2. the compounds can be prepared as illustrated, for example, by the 
following equation: 

Procase A - Final Vn^iur^f 

(Z » direct bond) (T » 0 or a direct bond) 



ro 



TS 
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50 



*^^^T-(CH2)„-9-CaC-H ♦ 



20 IV V r3 



'^>^^T-(CH2)„.2-( 



^3 



'^^^T-(CH2)„-2-C* 
VII 




H2OH ^ 



r3 



:h20H 

VIII ^ r3 



IX r3 



ss 



R 

X 
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the presence or v^up^oi v., ^-an'r nreferablv from 0 C to +40 c;. in 

palladiumOO-chloride. in a temperature ^a"9e of from -40 I'^^^JlXX^rZ^ oon.,o.n6s (VU) in 

ether, tetrahydrofuran or dioxane. or ^^^^^^^^^^^^^^^^^^^ tor example boron hydrides or 

+ 80 C. preferably from 0 C to +40 C. ""f ^ f ' ° jni the hvdrogenated compounds 
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Process A - second variant 

(Z = direct bond) (T » 0 or a direct bond) 



2 



C 

rs ^^•^^T(CH2)„.2CHP(C^H5)3Br 



P2-H- I ® e 



^v-^^T ( CH2 ) „ _ gCHsCH-^'v^ 

Br 

^^v^T ( CH2 ) „_ 2CH=CH>V^ 



^3 

30 X<CH2)bOH 

e ^ P 



3S ^2 



.X5 



2'n' 

(CH2)„CH20H 



45 <CH2)„CH2-Br 



6 

►P 



="0>.T<eB3,„jCl 



(CH2)„CH2P(e4H5)3Br'' 

55 In the first reaction step [1] are brominated by reacting them with brominating agents such as for 
example those listed in Process A - First variant-step D. 

[B] Bromides (2) are reacted with triphenylphosphine as in Process A-Rrst variant-step E. 
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tCl K a process gereratlng th. »«««. phosphomi. as delallM earlier in the reaction of compound 

.^iT-ar-^i^ -ro^^i?^ rnr.iv?s cr^ 

electropltile such as ParafomtaMeiv* ?.:JL"^'r„r„al,v protected hyO,ox,ali<yne s,«h as the 

Alternatively x oenoies a inpic uumuj .^-w..^ ^- --^^ - . ^j^-iant 

tetrahydropyranyl ether of propargylalcohcl using the Process ^^^^^ ^^.^^'^^^^ ^ 

[E] Is a hydrogenation as described in step C of process A - First Variant. 

[F] and [G] are identical to [A] and [B] respectively. 

Process B iZ * oxygen) 

.-OH 
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A 



XI 



XII 



XIII 



3S r3 



XV 



Process variant B 



in the first reaction step [A] of this variant the brorrilne compounds (XI) are reacted with the phenols 
(XI.) in suiS elSien^^^^^ Is water, or alcohols such as for example methanol, ethanol. P^P^J. 
XII) in su'teB'e^^"^ tetrahydrofuran. dioxane or dimethyloxyethane, or d.methylfor- 

rS^ toi,Uhl.S<£7S^so.««» suc^ as ether, tor example aiethyleter .e.rah,*,(u,an or 
2Z,T^<!Z^ such as b,hz»» » toluene. « chlcihated hydroearhons such as ch»rolorm o, 
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methylene chloride, or ethylacetate, acetone or acetonitrile. preferably in methylene chloride. In the 
presence of bases such as triethylamine, diisopropylamine. pyridine or dihnethyfaminopyridine, preferably in 
the presence of pyridine, in a temperature range of from -30 *C to +50*C, preferably from -10* C to 
+ 30'C. In the third reaction step [C] the tosyl compounds (XIV) are reacted with triphenylphosphine in 
5 suitable solvents such as hydrocarbons, for example benzene or toluene, benzonitrlle. acetonitrile, dlmethyl- 
formamide or dimethylsulphoxide or without solvent, preferably in acetonitrile. In a temperature range from 
0 C to +200*C. preferably from +20'C to +180*C. to give the phosphonium salts (XV). 
The aldehydes of the general formula (H) are new. 

Depending on the meaning of X and Y they can be prepared as illustrated for example by the following 
70 equations: 

Proeasa C i X = CHg and Y = CHgt S) 

75 r8 
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25 



30 



35 



40 



45 



^'^''~^C<||^C(CH3)3 




wherein o ' 3 to- 4 

SSYi XVII 

(HgC ) 3C0OC>Y'{ CHg ) O-COOR* HOOCVj^C CHg ) o-COOR^ 

'^''^C^^OOR^ ^^^^^^C^^^OORS 

XIX 

HOHgOY^ ( CHg ) o - COOR-* OHC Y< CHg ) o-COOR^ 

oorS ^^v^^^'vcoorS 

2QJ XXI 




so 



Process variant C 



in the first reaction step [A] of this variant the ketone (XVI) is reacted with 4-chloromethylben2oic acid 
esters in inert solvents such as ether, for example diethylether, tetrahydrofuran or dioxane, or dimethylfbr- 
^ mamide. or dimethylsulphoxide, or mixtures thereof, preferably in dimethyHbrmamide. in the presence of 
bases such as alkali nnetal hydrides, amides or alcoholates, such as sodium hydride, potassium hydride, 
lithium diisopropylamide. potassium ethylate, sodium ethylate, potassium methylate or potassium tert." 
butylate. preferably in the presence of sodium hydride, in a temperature range of from -40'C to +60*0, 
preferably from -20* C to +30'C. In the second reaction step [B] the cyclohexanones (XVIII) are reacted in 
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suitable solvents such as dimethylformamide or alcohols, for example methanol, ethano^. propanol o 
■^ToLnT^^^ToZi^ores therefore, preferably in dimethylformamide or ethanol. in the presence of 
bSrsu^'i S met^ hydroxides, alkali metal carbonates of alkali metal alcoholates. such as sod.um 
rd^xitTpotisium hydroxide, sodium carbonate, sodium methanolate. sodium ethanol^e potess.um 
eColaS or potassium tert. butanolate. preferably in the presence of potassium ten. Joutenoa e,^ a 

ethanoiaie or poiasa ^ „ . ^ ^ , ^„ • ^ nrAtershiv from + 20 C to + 1 00 C. to give the tnesters XVIII. 

;nh7.hrr3n";;;r[C] theTnester; (^^ni) aTelionified in suitable solvents such as alcohols such as 
tZSe^^^ liSlT^ropenol or Isopropanol. or ethers, much as methyl ether. tetrahy» c. 
LanTor chS^^ hydrocarbons such as methylene chloride or chloroform, or carboxyhc acds such as 
Sc ac?r^ ioroacetic acid or mixtures thereof, preferably In trifluoroacetc aad. m the presence o 
Ss su h as iai acids, for example hydrochloric acid. 

carboxvlic acids such as acetic acid or trifluoroacetic acid, preferably in the presence of acetic acid. 
p^SruSJySerably using trifluoroacetic. acid, both as the solvent and the f '^^^P^^^^^^^^ 
Tro^ -20' C to +60' C. preferably from o'C to +30 C. to give the carboxyhc acids XiX. t^^® f*^P 
m the carboxylic acids (XIX) are reduced in suitable solvents such as ^"^P'^^f'^^^ f 

SrZdSuran or dioxane. or chlorinated hydrocarbons such as '"f'Vlene chloride or chlo^^^^^^^^ 
r^SuS thereof, preferably in tetrahydrofuran. using boron compounds as reducing 
exar^pte borane or the borane dimethylsulphide complex, in a temperature range of from -40 C to + 60 
oXablv f om -20- C to +30* C to give the hydroxy* compounds (XX). In the fifth reaction step [E] the 
SXxy corn^ u (XX) are oxidized in suitable solvents such as ether, for example diettiyl ethe^ d.oxane 
or tSySran. or chlorinated hydrocarbons such as methylene chloride or chloroform, or d.memy^ 
sulDho^fde TrStures thereof, preferably in dichloromethane. using oxidizing agents such as pynd nium 
SlSoml (V) salts, dimethyl sulphoxide/pyridine/SOa. preferably using pynd,r.um 

S^roc ornate, if aTopriate in the presence of bases such as triethylamine. di f P'^PV'f""^^- P^^l"! 
.5 ^ ZS^^no^^Le. preferably in the presence of triemylamine^ in a temperature range of from-ao C 
to +60* C. preferably from 0* C to +30 C. to give the aldehydes (XXI). 



30 



R00< 




A B^OO 



>H 



}8 




B 



H 
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mi 



R*00i 




XXIV 



C R*O0C>^ 




iSi(CH3)3 



XXV 



50 




-(CH2)p-C00R- 



8 2 or 3 

OOR^ 
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Process variant D 

In the first reaction step [A] of this variant the benzoic acid mixture (XXII) is converted Into the ester 
(XXIM) in suitable solvents such as alcohols, for example methanol, ethanol, propanol or isopropanol, or 

5 water, or mixtures thereof, preferably in methanol, in the presence of acids such as mineral acids, for 
example hydrochloric acid, hydrobromic acid or sulphuric acid or carboxylic acids such as acetic acid or 
Irlfluoroacetic acid, or preferably in the presence of thionyl chloride, in a temperature range of from -40 * C 
to +60' C. preferably from -20* C to +40* C. In the second reaction step [B] the esters (XXIII) are oxidized 
in suitable solvents such as ether, for example diethyl ether, tetrahydrofuran or dioxane. or dimethyl 

70 sulphoxide. or chlorinated hydrocarbons such as methylene chloride or chloroform, or mixtures thereof, 
preferably in methylene chloride, using oxidizing agents such as bromine (VI) salts, pyridinium chioroch- 
romate, dimethyl suiphoxide/oxalyl chloride or dimethyl sulphoxide/pyrldine/SOa, preferably using dimethyl 
sulphoxide/oxalyl chloride as oxidizing agents, in the presence of bases such as triethylamine. 
diisopropylamine. pyridine or dimethylaminopyridlne, preferably in the presence of triethylamine, in a 

/5 temperature range of from -80"C to +40* C. preferably from -60'C to +20'C to give the aldehydes 
(XXIV). In the third reaction step [C] the aldehydes (XXIV) are converted into the silicon compounds (XXV) 
in suitable solvents such as hydrocarbons such as benzene, toluene or xylene, or dimethyl sulphoxide. or 
amides such as dimethyl formamlde or hexamethylphosphoric acid triamide, or mixtures thereof, preferably 
in dimethyl formamlde. in the presence of bases such as triethylamine. diisopropylamine, pyridine or 

20 dimethylamlnopyridine. preferably in the presence of triethylamine, in a temperature range of from O'C to 
+ 200'C, preferably from +20'C to +180*C. In the fourth reaction step these silicon compounds (XXV) 
are converted with 4.4 -dithiodibutyric acid dimethyl ester or 3.3'-dithiodipropanoic acid dimethyl ester in 
the presence of sulfuryl chloride or chlorine or bromine into the aldehydes (XVI) in suitable solvents such as 
ether, for example diethylether, tetrahydrofuran or dioxane, or hydrocarbons such as benzene or toluene, or 

25 chlorinated hydrocarbons such as methylene chloride or chloroform, or mixtures thereof, preferably in 
methylene chloride, if appropriate in the presence of bases, such as triethylamine or diisopropylamine or 
pyridine, in a temperature range of from -80* C to +20* C, preferably from -70* C to 0* C. 

Proeesfi E (X » CH2$ Y » direct bond) 

30 
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50 
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15 



20 



In this variant benzoic acid (XXVI!) is reacted in suitable solvents such as ether, for example diethyl 
ether e^ahyd^ dioxane. diethylene glycol monomethylether or diethylene glycol d^ethy ^^^^^^^^^ 
aSes su^^^^^^^^ tormamide or hexamethylphosphoric acid triamide. i,3.d.methyl;m,dazol.dm.2-one 

amiaes sucn as ^^^^ ^ ^;^...oc th^rfinf. oreferablv in tetrahydrofuran. m the presence of 

cS^rndl preferably butyllithium. methyllithium. phenyllithium. sodium naphthal.de. POtassmm njh- 
SrSum dHsopropyl2n.de or lithium hexarr^ethyldisilazane. preferably -n the presence of hthuim 
dTZopytrnTde as L base, in a temperature range of from -80 C to ^ pre^ra^ t^cm -50 C to 
+ 30-C to give the compounds (XVIII). which are then reduced in the second '^^^^"^.^^'^^.^^^^ 
sow;ents such as ether, for example diethyl ether, tetrahydrofuran or dioxane. or chlor mated hydmcartons 
such as me*yfene chloride or chlorofomi. or mixtures thereof, preferably in tetrahydrofuran. usmg bo ranes 
a^ reduc'g agents, preferably using borane or borane dimethyl «"'Pf J''-,<=7P'-^'"/J^„^^^^^^^^ ^tS 
of from -40' C to +60* C. preferably from -20* C to +30 C. to give the hydroxy compounds (XXI>0^ In the 
*i d reaction Step fC] the hydroxy compounds (XXIX) are oxidized in suitable solvents such as ether, for 
exlSe?e«iy^^^^^^^^^^ tetrahydrofuran or dioxane. or chlorinated hydrocarbons such as methylene chtonde 
TSoi^ c^ Z^ti^Vi sulphoxide. or mixtures thereof, preferably in dichloromethane. ^s-ng ox,d,z,ng 
^Lnts sur'arcWornium VI salts, pyridinium chlorochromate. dimethyl sulphoxide/oxalyl chlonde o 
dSXf suUcxiS^dl'SO^ preferably using pyridinium chlorochromate as the oxidizing agent 
Z^Z^^TXlence of bases such as triethylamine. diisopropylan^ine or pyndme P^^^^^^^y^^^^ 
^esence of triethylamine. in a temperature range of from -80 C to -60 C. preferably from -60 C to 
+ 30* C. to give the aldehydes (XXX). 



25 ProeaB« F 



30 



35 



40 



45 



(X » CH2 o 
direct bond) 



r dir.ct bond. Y - S or X » S. Y » CHg or 



R-W- CH-X-CH2CH2CH2 - COgH 

(XXXI) - 




C02H 



(X' ■ CH2 or direct bond, Y* = SO or SO2 
or X' « SO or SOg. Y' • CHg or direct bond) 

R-W-CH-X • -CH2CH2CH2CO2H 



Y* (XXXII) 
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Process variant F 



(X' = CH2 or direct bond, y' = SO2 or X = SO2. Y = CH2 or direct bond) 

5 

In this variant acid POCXI) is reacted in suitable solvents such as alcohols, water, acetone or acetonitrlle 
with an oxidizing agent such as hydrogen peroxide, nitric acid, peracids. oxygen, ozone, organic peracids. 
potassium permangerate. potassium persulfate, sodium hypochlorite, hypochlorous acid, rutherium tetrox' 
ide. oxides of nitrogen, anodic oxidation or with special mixture such as oxone in a usual temperature range 
70 of from -20 'C to +30*C, although for specially unsuitable substances even lower temperature ranges (- 
78* C) may be necessary. The product of this process is sulfone (XXXII, x' or Y = SO2). 

Process variant G 

75 

(X' = CH2 or direct bond, y' = SO or x' = SO. y' = CH2 or direct bond) 

In this variant acid (XXXI) is reacted as in variant E. but with less oxidising agent and/or at a lower 
20 temperature or with oxidising agents such as hydroperoxides, manganese dioxide, selenium dioxide, 
peracids, chromic acid or iodosobenzene. The product of this process is sulfoxide (XXXII. x' or y' = SO). 

Pro9?fls H 

(W « CH2CH2» R contains no double bonds but may contain 
aryl) 

R-CH=CH-CH-X-CH2CH2CH2C02H 



Y 



3S 




(XXXIIZ) 



C02H 



R-CH2CH2*CH-X-CH2CH2CH2C02H 



45 




(XXXIV) 



C02H 



50 

In this process acid XXXflf is reacted in suitable solvents such as alcohols, water, benzene, toluene, 
ethers such as diethylether, tetrahydrofuran, dioxane or esters such as ethyl acetate or hydrocarbons such 
as hexane or amines such as triethylamine or ammonia with a suitable reducing agent such as hydrogen in 
the presence of a metal catalyst such as oxides or soluble complexes of paladium. platinum, rutherium or 
55 nickel or with a metal such as lithium or sodium or with hydrazine or aryl aralkoxy substituted hydrazines. 
The product of this reaction is acid (XXXIV) in which W or the generic structure (I) is -CH2CH2-. The usual 
temperature range for this process is from -20* C to +30* C. 
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Proe»sg I For o - 1 tO 6 

A 

y^^^ ^OgMe * 0HC(CH2>oC02Me 

HO <CH2)o 

(XXXV) (XXXVI) 
► RCr>v«;r*^(CH2)o-lC02MS^*"lf^^ 



:02M« 

»s (xxxvin (XXXVIII) 

c 

20 S" 



(XXXIX) 



25 



This process variant is directly analogous to that described Ir, process D and offers an alternative to 
process C for the case where Y = S. However, it is applicable for rather more than o - 3 or 4 as .n 

process C. 
30 The three steps are as described: 

[A] is equivalent to step E pf process C 

TBI is equivalent to step C of process D when R = trimethyisilyl. . . ^. * 

Alternitle y R methyl and step B Is performed by addition of the aldehyde to a solu^on o an 

^Z^^X\^ne yiide. The latter is generated from an alkoxymethylene triphenylphosphonium salt as 
35 described earlier for the reaction of compound 111 with II. 

[C] is equivalent to step D or process D. 



40 



45 



50 



55 
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ro 



75 



20 



25 



30 



35 



40 



45 



50 



prgi7e?s j X » CH2« bond or S Y « bond 



OHi 



(XL) 



(XLII) 



Pree*8« K X - S or CH- 



0HCCH2<CH2)oC02R 
CXLZV) 



N>^a^2 



•(CH2)oC02R 



(XLVI) 



N 



B 



(XLZ) 



C OHC>Sj<^(CH2)oC02R 

^*"^C^U:o2R6 



(XLZII) 



bond 



^'NRj.R2. 



N 



B 



CH2)oC02R 
(XLV) 



0HCV|^(CH2)oC02R 
'^^^C^^02R6 



(XLVIl) 



These variants of a similar process offer two routes to aldehydes XLIII or XLVIl. 
Step A is identical in both processes namely the reaction of an aldehyde XL or XLIV with a 
dialkylaminohydrazine such as dimethylhydrazlne {E.J. Corey and D. Enders Chem. Ber. Ill 1337, 1363 
(1978). or (R) (or (S)) 1-amino-2-methoxymethylpyn-olidine (D. Enders et al Org. Syn. 65 183 (1987)). The 
^ use of these chiral hydrazones (RAMP or SAMP) allows the subsequent step to proceed with virtually 
complete enantioselectivity so that the product of step B may be a single enantiomer. Thus obviating the 
need for resolution of products such as XLIII or XLVIl by other means. Step A Is best achieved by mixing of 
the aldehyde and hydrazine in the absence of solvent and heating to 60-70" C for an appropriate time (1 
day) under an inert atmosphere. 
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StSD B is effected in suitably inert solvents such as dielhylether or tetrahydrofuran at reduced 
temp^Sure. priIlrSy O'C. with' an appropriate organometalllc b^e such - ^uglHt^- - 
^isopropylamide followed by the addition of an appropriate elertrophile (R02C(CH.)„Hal. 
r.H.CH,Hal or RO2C CgH*SCI) to give the alkylated product XLII or XLVI. 
. £d cIs an ox daSe cleavage of the hydrazones to give the aldehydes XLIII or XLVII usmg e.g. ozone 
5 Step c IS an ,1.. 1.7a' r.\ when the chlral hydrazones are used. 

methyl iodide followed by addition of acid. 



TO 



75 



20 



25 



30 



35 



40 



45 



50 



ProcflgB L (X = Ot Y a direct bond) 

A B 

0HCCCH2)oC02R ' "^'V^ ' 

(XLVI II) (XLIX) 
QH 



C 



(LI) 

• Proeeaa M (X « 0, Y ■ dir«ct bond) 

A B 

H0CH2CH(CH2)oC02B * POCH2CH ( CHg ) 0CO2R 

OH OH 
(LID (LIIl) 



55 
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10 



TS 



20 



POCHgCHCCHjJnCOgR • ► POCH2CH(CH2)nC02R 



(HV) (LV) 



H(V^N^( CH2 ) nCOjR 



I * E 

\^!^02R6 



OHCv^(CH2 )nC02R 



^V^^02R4 



(LVIJ (LVII) 



These processes illustrate two ways of preparing an aldehyde LI or LVII where X = oxygen. 

In the first instance an u-oxoalkenoate (XLVIII) [or as o-oxoalkenoate is reacted with sulphonlum 
methylide (E.J. Corey et al. J. Ann. Chem. Soc. 87 1353 (1965))] in a suitable inert solvent to give an 
epoxide XLIX. 

25 The epoxide undergoes nucleophilic ring opening with a phenol in a variety of solvents such as 
methanol to give two regioisomers from which the desired isomer L is readily obtaned by chromatography. 
The yield and ratio of the two isomers may be manipulated by altering the solvent and by use of a variety 
of catalysts. 

Step C is a simple oxidation as already detailed in process E step C. 
30 Alternatively a diol Lll is monoprotected with a suitable protecting group such as tetrahydropyranylether, 
t-butyldimethylsilyl ether, tert-butyldlphenylsilylether to give a secondary alcohol Llll. Step B Involves the 
conversion of the alcohol into a suitable leaving group X such a^ tosylate or halide (preferably bromide or 
iodide) by methods already detailed in other processes. 

Step C involves replacement of the leaving group by a phenoxy group essentially as described In Step 
35 A of process B. 

Step D involves selective removal of the protecting group P by a mild method appropriate to the given 
P. Step E is a simple oxidation as above. 



40 Process N (B = ortho or meta COaH or ortho or meta or para CH2CO2H. CHN*. CONR^OR^') 

All the processes illustrate the preparation of iS-disubstituted aldehydes with a para alkoxycarbonyl 
group. Clearly in all these cases it is possible to use a meta, or ortho. disubstituted benzoate instead of the 
para disubstituted compound. 

45 Similarly the alkoxycarbonyl group can be replaced by an alkoxycarbonylmethyl group to give a 
product where A = CH2C02H. The introduction of a tetrazole group is best effected by use of a suitable 
monosubstituted benzonitrile to give intermediates where A = nitrile. This is then converted to a tetrazole 
by reaction with sodium azide in the presence of a salt of a suitable tertiary base (triethylamine or 
morpholine hydrochloride) in an inert solvent (dimethylformamide) at elevated temperature. 

50 The introduction of amides or sulphonamides is best effected by a judicious choice of esters at the 
aromatic and aliphatic carboxyl groups so that either carboxyl group may be selectively liberated. The said 
carboxyl group can then be reacted with an aryl, or alkyi, sulphonamide In the presence of a dimide such 
as dicyciohexylcarbodiimide in a suitably inert solvent Alternatively the carboxylic acid can be suitably 
activated by e.g. reaction with diphenyl phosphinic chloride and then treated with the desired amine to give 

55 an amide. 

The compounds of the general formula (I) according to the invention have pharmacological properties 
and in particular they are antagonists for ieucotriene diseases: asthma, circulatory diseases, respiratory 
diseases. They can therefore be used as pharmaceuticals. 
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10 



that is to sav in amounts which suffice to achieve the dosage range indicated. 

that IS to say m amwu ^ ^ ^^^^^ avtonriinn th© active comDOunds with solvents and/or 

The formulations are ptttpoKsu. -7 ••- - » - ■ -vamnie when usina 

exclpients. optionally with the use of emulsifiers and/or dispersing agents and for example, when using 
water as a diluent orgShic solvents can be optionally be used as auxiliary solvents. . , ^.^^ 

LTose Ich and and lubricants (for example magnesium stearate. talc, stearic acd 

"''idmrstXTs'effected in the customary manner, preferably orally, by inhalation or parentei^ly^ 
parti^uZ^rgually or intravenously. In the case of oral use. the tablets can. of course also « - 
SdSn to the exclpients mentioned, additives such as sodium citrate ^-^;;^^^XoZo, t^Z 



25 



InlTcase of parenteral use. solutions of the active compounds, using suitable liquid exclpients. can be 

^"''^n?e''neral it has proved advantageous, in the case of intravenous administration, to administer amounts 
of about S oo ' Tl mX preferably about 0.01 to 0.05 mg/kg. of body weight to achieve effect|vej=^^^^^^^ 
id inl case of or^ administration, the dosage is about 0.01 to 20 mg/kg. preferably 0.1 to 10 mg/kg of 

30 body ^ necessarv. under certain circumstances, to deviate from the amounts men- 

tioneTant in paricuTaTto do so as a function of the body weight or of the nature of f ministration 

of the day. 
40 Preparation examples 
Example 1 

5-Phenoxy-1 -pentyne 



45 



so H-C« 




A 2 81 g (58.S mmol) portion of sodium hydride (50% in oil) was washed w^h dry hexane and then 
dried in vacuo The residue was slurried in 20 ml of anhydrous tetrahydrofuran under argon with 0 C ba* 
coonna anTa solution of 5.51 g (58.5 mmol) of phenol in 20 ml tetrahydrofuran was added dropwise. After 
Torous als evo r^^^ ceied a 10 ml portion of anhydrous hexamethylphosphoryltr^m.de was added 
Sw^ bTa solln oM i g (47.3 mmol) of S^loro-pentyne in 7 ml tetrahydrofuran. The resultng grey 
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solution was refluxed for 3 days. The resulting mixture was cooled, diluted with hexane and washed with 
water. It was then washed with aqueous potassium carbonate to remove the residual phenol. The resulting 
solution was dried over magnesium sulfate and evaporated in vacuo. The orange oily residue was distilled 
using an aspirator vacuum to yield 6.48 g pure product as a colorless oil. 
5 bp.: 115-118*0(23 mm). 
Yield: 86% of theory. 
TLC-Rf : 0.62 (methylenechlorlde) 

NMR (CDCI3, 300 MHz); 1.94 - 2.06 [3] m. 2.35 - 2.44 [2] m. 4.05 [2] t. J = 7 Hz. 6.86 -6.97 [3] m. 7.1 - 7.3 
12] m. 



Example 2 



75 4-(5-Phenoxy-1-pentyn-1 -yl)benzaldehyde 



O 

( CH2 ) 3-C5C-^""y^>H 



A solution of 2.08 g (13.0 mmol) of 5-phenoxy-l-pentyne and 2.00 g (10.81 mmol) of 4-bromobenzal- 
25 dehyde in 7.0 ml of dry triethylamlne was stirred under argon as 0.758 g (1.08 mmol) of bis- 

(triphenylphosphine)palIadium(II)chloride was added followed by 103 mg (0.54 mmol) of copper(l)iodide. 

The reaction mixture turned dark and became warmed as it was stirred over 16 min. It was then stirred 

overnight under argon. It was diluted with ethyl acetate and then washed with 2% sulfuric acid, then water 

and finally saturated sodium chloride. The resulting solution was dried over a mixture of magnesium sulfate 
jQ and Norite (decolorizing active carbon), and then filtered and evaporated in vacuo. The orange solid residue 

was dissolved in minimum benzene and chromatographed on silica gel using 3% ethyl acetate in hexane 

elution to yield 2.21 g of purified product as a tan solid. 

Yield: 77% of theory 

TLC-R, : 0.36 (ethyl acetate.hexane 2:8) 
35 NMR (CDCI3. 60 MHz): 2.1 [2] t. J = 7. 2.2 [2] t, J = 6. 2.7 [2] t, J = 7. 4.1 [2] t. J = 6. 6.8 - 7.8 [91 m. 

10.1 [l]s. 



Example 3 

40 

3-(5-Phenoxy-1-pentyn-1-yl)benzaldehyde 



C-H 



This compound was prepared in a manner analogous to that used for the para isomer (Example 2). 2,00 
g (lO.Smmol) of 3-bromobenzaldehyde. 2.087 g (13.0 mmol) of 5-phenoxy-1-pentyne. 7 ml triethylamlne. 
55 0.758 g (1.08 mmol) of the palladium compound and 104 mg (0.55 mmol) of copper(l)iodide were used. The 
reaction was found by analysis to be essentially complete after 16 h at ambient temperature. The crude 
product which was in the form of an orange oil was chromatographed using 5% ethyl acetate in hexane to 
yield 1.924 g of a purified product in the form of a yellow oil. 
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Yield: 67.3% of theory 

TLC-Ri : 0.24 (ethyl acetate:hexane 1:9) ^ ^ ^ 

NMR (CDCI3. 60 MHz): 2.1 [2] t. 2.2 [2] t4.1 (2] t. J = 6. 6.8 - 7.8 [9] m. 10.1 [1] s. 



Example 4 

4-(5-Phenoxy-1 -pentyn-1 -yObenzyl alcohol 



A solution of 202 g of 4-(5-phenoxy.1-pentyn.l.yl)benzaldehyde In 5 ml of absolute ^'^^^^["^^^^^^^^ 
with 0-C Sa^io^^^^ 640 mg of sodium borohydride was added in portions. After stirrmg for 55 m.ns 
rhrrL(5lon miZ^^^^^^^ by the addition of water and then evaporated in vacuo. The resid^^^^^^^ 

m^^d acid and extracted twice with ethyl acetate. The combined extracts were 

Tshed stLid sodium chloride and then a sodium hydrogen carbonate solut.on. ^^^V -^J^'^^^^ 
over r^agn^^^^^^^^^^ and evaporated in vacuo to yield 2.06 g of the MPhenoxy-l-pentyn-LyD-benzyi 
alcohol which was sufficiently pure to use without purification. 
Yield: 100% of theory 

TLC-Rf : 0.1 2 (ethyl acetate : hexane 2:8) . « r«-. o -7 a roi 

NMR (COCb. 60 MHZ): 2.09 [21 1. 2.12 [2] t. 2.7 [2] t. 4.1 [2] t. J = 6 Hz. 4.6 [2] s. 6.8 - 7.4 [9] m. 



30 



35 



Example 5 

3-{5-Phenoxy-1 -pentyn-1 -y l)benzyl alcohol 



C'Vo- < CH2 ) ^ 



CH20H 



^ This compound was prepared in a manner analogous to that used for the para 1=°^®'' <^f^P'^,^^ 
Th„J 1 n of the meta aldehyde were treated with 924 mg of sodium borohydride in 50 m of absolute 
ISriolTo- C fo? 1 h. ?he yS2 Of the 3.<Phenoxy-1^«ntyn-1-yl)benzyl alcohol was 1.89 g of a yellow o.l 

which was used without further purification. 
Yield: 93% of theory 

^ TLC = Rf : 0,20 (ethyl acetate : hexane 1 :3) ^ . ^ mi i> o 7 /i roi 

NMR (CDC)3. 60 Mhz): 2.1 [2] t. 2.14 [2] t, 2.7 [2] t. 4.1 [2] t J = 6, 4.6 [2] s. 6.8 -7.4 [91 m. 



50 



Example 6 

4-(5-Phenoxypent-1 -yl)benzyl alcohol 



55 
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A solution of 0.54 g of 4-(5-phenoxy-1-pentyn-1-yl)benzyl alcohol In 100 ml methanol was treated with 
230 mg of 5% palladium on charcoal and 58 PSI hydrogen for 3.5 h. The product mixture was filtered using 
celite and the filtrate was evaporated in vacuo to yield 0.53 g of the compound in the heading in the form of 
jQ a light tan solid which was used without purification. 
Yield: 98% of theory 

NMR (CDCI3. 60 MHz): 1.6 [6] m, 2,6 [2] t. J = 6. 3.2 [1] bs. 3.8 [2] t J = 6, 4.5 [2] s. 6.8 - 7.3 [9] m. 



Example 7 

3-(5-Phenoxypent-1-yl)benzylalcohol 




This compound was prepared in a manner analogous to that used for the para isomer (Example 6). 
Thus 1.856 g of 3-(5-phenoxy-1-pentyn-1-yl)ben2yl alcohol in 100 ml of CH3OH was treated with 333 mg 
5% palladium on charcoal and 30 PSI hydrogen for 1.25 hours. The product mixture was filtered in the 
customary manner through celite and the filtrate was evaporated in vacuo to yield 1.89 g of the 3-(5- 
Phenoxypent-1-yl)benzyl alcohol in the fonm of a tan solid. 
Yield: 100% of theory 

NMR (CDCI3. 60 MHz): 1.6 [6] m. 2.3 [1] bs, 2.6 [2] t. 3.9 [2] t. J = 6. 4.6 [2] s. 6.8 -7.3 [9] m. 



Example 8 

4-(5-Phenoxypent-1-yl)benzyl bromide 



40 




r 



A solution of 518 mg (1.92 mmol) 4.(5-phenoxypent-1-yl)ben2yl alcohol In 3.5 ml of dry methylene 
chloride was stirred under argon as 826 mg (2.49 mmol) of carbon tetrabromide were added followed by 
653 mg (2,49 mmol) of triphenylphosphine. The reaction mixture turned yellow and heated briefly to reflux. 
The resulting mixture was stirred under argon for 1.5 h and it was then evaporated in vacuo. The residue 
was dissolved as far as possible in a small quantity of warm benzene and chromatographed on silica gel 
using 2.5% ethyl acetate In hexane elution. The insoluble benzene material was shown by tic to be a non- 
usable product. The product which was still not pure was rechromatographed using cyclohexane to apply 
the mixture to the column. 376 mg of a usable pure product plus a smaller amount (56 mg) of a mixed 
fraction consisting mostly of the product along with a more polar contaminant were isolated. 
Yield: 59% of theory were obtained. 
TLC-Rf : 0.33 (ethyl acetate : hexane 5:95) 

NMR (CDCI3. 60 MHz): 1.5 - 2.0 [6] m. 2.6 (2] t. J = 6. 3.9 [2] t. J = 6. 4.4 [2] s, 6.8 - 7.4 [9] m. 
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Example 9 



2-[4-(4-Pheno)cybutoxy)phenyl]ethanol 



10 




75 



20 



25 



A mixture of 10.31 g (45 mmol) of 4-phenoxybutylbromide. 6.22 g (45 mmol) of ^^''■ll^^Jf'^;^'^. 
«rh,nnrind 6 22 a (45 mmol) of pulverised potassium carbonate in 45 ml of isopropanol was refluxed for 24 
r^^^ssuiting miSurHi coo^^^^^ mixed with water and then extracted three times with ethyl acetata 
!^e comb nerex^Lcts were washed with water and then with saturated aqueous sod.um b|carbon^e^T^ey 
were dried over sodium sulfate and evaporated in vacuo. The residue ^^J^^jJ. 

n«f fMerck Si60 0(H - 0 063 mm) using methylene chloride/methanol (98:2) as eluent. The product- 
^SL^nXo^T^-Te^^^i^ in^a J to yield 2-[4-(Phenoxybutoxy)pheny.]ethano. in the form of 
9.08 g of crystals, 
mp: 102' C 

Yield: 70.5% of theory 

TLC-Rf : 0.43 (methylenechloride:8thanol 97:3) ^ r^ ^A^ » i - t r ft - 7 o rsi 

NMR (CDC13. 300 MHz): 2.0 [41m. 2.8 [2] tr. J = 7 Hz, 3.8 [2] q. J = 7 Hz. 4.0 [4] q. J - 7 Hz, 6.8 7.0 [5] 
m. 7.15 [2] d. J = 8 Hz. 7.3 [2] tr. J = 7 Hz. 



Examples 10 - 16: 



30 



Analogue of Example 9 were prepared: 



35 



40 



45 



50 



55 



23 



0341 551 A1_l_> 



EP 0 341 551 A1 



# 







o 






(CH2)„-0H 




5 


Nr. 


n 


m 


mp 


yield 


TLC-Rf 
Solvent 


70 


10 


3 


para 3 


56 


86.9 


0.53 
CHgClsiCHsOH 
95 ;S 


75 


11 


3 


para 2 


77 


80.8 


0.75 
CH2Cl2:CH30H 
95 J 5 


20 


12 


3 


roeta 2 


-- 


56.6 


0.44 

CH2Cl2:CH30H 
^ 9f:3 ^ 


13 


3 


oriho 2 




89.5 


0.43 
CH2Cl2:CH30H 
97:3 


25 


14 


4 


para 1 


106 


77.0 


0.31 

CHClg 


30 


15 


4 


ineta 1 


47-48 


96.0 


0*32 
CHCI3 




16 


4 


ortho 1 


33-34 


74.0 


0.51 

CHClg 



35 



40 



Example 17 



2-[4-(4-Phenoxybutoxy)phenyl]ethyl-1-tosylate 



45 




50 



55 



A suspension of 4,87 g (17 mmoi) of 2-[4-(4-phenoxybutoxy)phenyl]ethanol In 15 ml of methylenech- 
loride was stirred under nitrogen with 12 ml of dry pyridine for 30 min and then cooled to -lO'C before 
3.89 g (20.4 mmol) of p-toluenesulfonyl chloride were added. The resulting mixture was stirred for 2.5 h at 
0' and then mixed with water and extracted twice with ethyl acetate- The combined extracts were washed 
with saturated aqueous sodium chloride and were then dried over sodium sulfate and evaporated in vacuo. 
The solid residue was chromatographed on 73 g of silica gel using methylene chloride as eluent The 
product containing fractions were combined and evaporated in vacuo. After trituration with hexane, 6.28 g of 
the crystailine compound in the heading were obtained, 
mp: 108* C 
Yield: 83.8% of theory 
TLC-Rf : 0.55 (methylene chloride) 
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NMR (CDCI3 
6.75 [2] d, J 



, 300 MHz): 2.0 [4] m. 2.45 [3] S. 2.9 [2] tr. J = 8 Hz. 3.95 - 4.1 [4] m 4.2 [2] tr J = 8 Hz. 
= 8 Hz. 6.85 - 6.95 [3] m. 7.0 [2] d. J = 8 Hz. 7.25 - 7.35 [4] m. 7.7 [2] d. J - 8 Hz. 



s Examples 18-21: 

using the procedure of example 17 and the compounds of examples 10 to 13 as starting material the 
following compounds were prepared: 



)-(CH2)„-( 






Nr« 


n 


m 


Yield i%) 


TLC-Rf 


18 


3 


para 3 


83.0 


0.57 
CHgClg 


19 


3 


para 2 


98.9 


0,57 
CH2CI2 


20 


3 


meta 2 


92.7 


0.55 
CH2CI2 


21 


3 


orLho 2 


89.1 


0.52 
CH2CI2 













Examples 22 2 25 : 

35 Using the procedure of example 3 and the compounds of examples 7. 14, 15 and 16 as starting 
materials the following compounds were prepared: 



40 



45 



50 



55 
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<(]^))-0-(CH2)„-X-^ 



CHgBr 



ro 



15 



20 



25 





n 


V 
A 


mp 


• « _i 

yivld 

C%] 


TLC-Rf * 


22 


4 


0-para 


49-50 


88.0 


0.32 


23 


4 


0-meta 


47-49 


73,0 


0.33 


24 


4 


0-ortho 


68-70 


84.0 


0.37 


25 


5 


meta 




78.0 


0.32 















* The solvent was ethyl acetate : hexane (5:95) 



Example 26 



30 



2-[4-(4-Phenoxybutoxy)phenyl]ethyltriphenylphosphonium tosylate 



35 




[-0]. °v 



40 



A solution of 4.85 g (11 mmol) of 2-[4-(4-ph enoxybutoxy)pheny I ]ethy 1-1 -tosylate and 2.89 g (11 mmol) 
of triphenyiphosphine in 20 ml of acetonltrile was refluxed for 4 days. The solution was cooled and then the 
solvent was removed by evaporation In vacuo to yield 7.7 g of compound in the heading in the form of a 
45 solid which was sufficiently pure to be used as obtained. 
Yield: 99.6% of theory 

NMR (CDCI3. 300 MHz): 1.95 [4] broad s. 2.3 [3] s. 2.85 -3.0 [2] m. 3.65 - 3.8 [2] m. 3.95 [2] broad s. 4.0 
[2] broad s. 6.7 [2] d, J = 8 Hz. 6.85 - 6.96 [31 m, 7.0 [2] d, J = 8 Hz. 7.1 [2] d. J = 8 Hz. 7,25 [2] tr. J = 
8 Hz. 7.6-7.8 [17] m. 

50 

Example 27 to 35: 

The Wittig salts of the following table were prepared using the procedure of example 26 and the 
55 compounds of examples 8 and 18 to 25, Examples 27 to 30 were prepared exactly according to the 
process of example 26 and example 31 to 35 were prepared in refluxing benzene rather than acetonitriie 
and were then crystallized from benzene before use. 
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<:>-«=«.'n-<x<cH,,.-^[-o], 



Nr. 


n 


X 


m 


Y 


Reflux 
time (h) 


mp (*C) 


Yield 
(X) 


27 


3 


0 para 


3 


To 8 


65 




100«* 


28 


3 


0 para 


2 1 


Tea 


72 


— « 


100** 


Nr. 


n 


X 


m 


Y 


Reflux 
time (h) 


mp ("*C) 


Yield 
(X) 


29 


3 


0 met a 


2 


Tos 


168 




100** 


30 


3 


0 ortho 


2 


• Tos 


240 




100** 


31 


4 


0 para 


> 


Br 


24 


55 


65 


32 


4 


0 met a 




Br 


24 


127-128 


lOO - 


33 


4 


0 ortho 




Br 


24 


152 


31 


34 


5 


- meta 




Br 


75 


151 


100 


35 


5 


- para 




Br 


15 


201-202 


88 



* Many of the.e tosylatea were solids, but were not re 
crystallized, so that a sharp melting point was not ob 

»rTht* residue was used without purification. If purif 
cation had b.an carried out, the yield would probably 
have been somewhat less than lOOX, 



Example 27: 



27 
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NMR {CDCI3. 300 MHz): 1.75 - 1.9 [4] m. 2.2 [2] quintet. J = 8 Hz. 2.3 [3] s. 2.8 [2] tr. J = 8 Hz, 3.4 - 3.55 
[2] m. 4.03 -4.2 [4] m. 6.8 [2] d. J = 8 Hz. 6.85 • 6.95 [3] m. 7.0 - 7.05 [4] m. 7.25 [21 tr, J = 8 Hz, 7.55 
-7.85 [17] m. 

5 Example 28: 



NMR (CDCI3. 300 MHz): 2.15 - 2.3 [2] m. 2.3 [3] s. Za -3.0 [2] m. 3.65 - 3.8 [2] m. 4.0 -4.2 [4] m. 6.7 [2] d. 
J = 8 Hz. 6.85 - 6.95 [3] m. 7.05 - 7.15 [4] m. 7.3 [2] tr, J = 8 Hz. 7.6 - 7.9 t17J m. 

TO Example 29: 



NMR (CDCI3. 300 MHz): 2.15 [2] quintet. J = 8 Hz. 2.3 [3] s. 2.9 - 3.05 [2] m. 3.7 -3.85 [2J m 41 [4] tr J 
= 8 Hz. 6.7 [2] d. J = 8 Hz. 6.8 [1] s. 6.85 - 6.95 [3] m. 7.0 - 7.1 [3] m. 7.25 [2] tr, J = 8 Hz. 7.6 -7.8 [17] 
m. 

75 

Example 30: 

NMR (CDCI3. 300 MHz): 2.15 [2] quintet J = 8 Hz. 2.3 [3] s. 2.9 - 3.0 [2] m. 3.55 - 3.7 [2] m. 3.95 [2] tr J 
« 8 Hz. 4.1 [2] tr. J = 8 Hz. 6.75 - 6.85 [4] m. 6.9 [1] tr. J = Hz. 7.0 [2] d. J = 8 Hz. 7.1 - 7.25 [4] m. 7.55 
20 " 7.8 [17] m. 

Example 36 



25 2-(4-Methoxycarbonylbenzyl)-2-(tert.butoxycarbonyl)cyclohexanone 



30 



35 



40 



45 



55 



0 



OC<CH3)3 



2-Tert.butoxycarbonylcyclohexanone was prepared according to the procedure of J.L. van der Barr and 
F. Bickelhaupt. Tetrahedron. 30. 2447 - 2553 (1974). A solution of 49.5 g (0.25 mol) of this material in 150 
ml of dry dimethylformamide was stirred at 0*C to s'C as a total of 7.8 g (0.25 mol) of sodium hydride 
(80% suspension in oil) was added in portions so that the evolution of gas did not become too vigorous. 
When the evolution of gas had ceased, a solution of 46.1 g (0.25 mol) of methyl 4-(chloromethyl)ben2oate 
and 41.5 g (0.25 mol) of potassium iodide in 100 ml of dry dimethylformamide was added dropwise as 
stirring at 0 C was continued. The mixture was stirred for a further 30 mine, at O" C and then allowed to 
come to room temperature. It was then poured into ice water and extracted twice with ethyl acetate The 
combined extract was washed with 10% sodium thiosulfate and then with a saturated aqueous sodium 
chionde solution. It was dried over sodium sulfate and evaporated in vacuo. The 80 g of residue were 
heated In portions in a Kugelrohr still under a high vacuum to remove the volatile components. The 
combined non-volatile residues were crystallized from petroleum ether to yield 31.5 g of a white crystalline 
product, 
mp: 60-63 *C 
so Yield: 36% of theory 

TLC-Ri : 0.36 (petroleum ether/ether 8:2) 

NMR (CDCI3. 30O MHz): 1.35 [9] s. 1.35 - 1.45 [1] m. 1.55 - 1.75 [3] m. 2.0 [1] m, 2.35 [1] dq. J = 14 Hz 3 
Hz. 2.5 [2] m. 2.9 [1] d. J = 14 Hz. 3.3 [1] d. J = 14 Hz. 3.9 [3] s. 7.25 [2] d. J = 8 Hz. 7.9 [2] d. J = 8 
Hz. 



Example 37 
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r-(4-Elhoxycarbonylphenyl)-6-tert. butoxycarbonyl heptanic acid ethyl ester 



10 



IS 



20 



25 




17 3 g (0.05 mol) of 2-{4-methoxycarbonylbenzyl)-2-tert.-butoxycarbonyl-cyclohexanone are heated 
under reflux together with 5.6 g of potassium tert. butylate in 100 ml of absolute ethanol for 1 h After the 
mixture has Sed it is diluted wim water and extracted twice with ethyl acetate. The combmed ethyl 
acSL phases a.e dried with sodium sulphate and concentrated by evaporation. 18 g of an orly product are 
thus obtained which is sufficiently pure to be used for further reactions. Yield: 88.6% of theory 

Rf-value: 0.19 (petroleum: ether 8.2) ^ c roi m i cc i 7 rsi 

NMR (CDCI3. 300 MHz): 1.25 [3] tr. J = 8 Hz. 1.3 [9] s. 1.4 [3] tr. J = S Hz. 1.3 - 1.5 [3] m 1.55 - 1.7 [3] 
m 2 25 [2] fr. J = 8 Hz. 2.65 - 2.65 [1] m. 2.75 [1] dd. J = 14 Hz. J = 8 Hz. 2.95 [1] dd. J = 14 Hz. J - 
7o Hz. 4.1 [21 q. J = 8 Hz. 4.35 [2] q. J = 8 Hz. 7.25 [2] J = 8 Hz. 7.95 [2] d, J = 8 Hz. 

Example 3 8 

6-Tert. butoxycarbonyl-7-(4-methoxycarbonyiphenyl) heptanoic acid methyl ester 



30 — — OOC*><.-^''^*s,»'''^'^^OOCH 




OOCH3 



35 



49 5 9 (0 25 mol) of 2.t0rt. butoxycarbonylcyclohexanone are dissolved in 150 ml of absolute dimethyl- 
formamide under nitrogen and 9.0 g (0.3 mol) of an 80% sodium hydride ^"^P^"J°" '^^^^^^^ 
added in portions at o' C to 5* C. When the evolution of hydrogen has ended a solution of 46.1 g (0.25 rnoO 

« of 4.chloromethylbenzoic acid methyl ester and 41 .8 g (0.25 mol) of potassium iodide m 100 m of absolute 
dimethylformam^de are added dropwise at O'C. The reaction mixture is subsequently stirred for 30 mins. at 
S Tand is then heated to room temperature and 50 ml of methanol are added. Then the reaction m.xtur^ 
is poured into ice water and extracted with 600 ml of ethylacetate. The organic phase .s washed with a 10 A 
thiosulphate solution and a saturated sodium chloride solution is dned with sodium sulphate and con- 

"» centrated by evaporation. The residue is concentrated further in portions in a Kugelrohr distillation apparatus 
under a Sh vacuum (air bath temperature: ISO'C) and then chromatographed on 1.7 kg of silica gel 
(Me^ck 5:60 0.04-0.064 mm) using petroleum ether/ether 8«07/3 as the mobile solvent. A fraction is thus 
obtained which yields 35 g of a solid product after evaporation. 
Yield: 37% of theory 

SO Revalue: 0.18 (petroleumetherether 80:20) o-t=mi^^ i- 

NMR {CDCI3. 300 MHZ): 1.3 [9] s, 1.3 . 1.75 [6] m. 2.3 [2] tr. J = 8 Hz 2.55 ; 2^65 [1 m. 2.75 [1 ] dd J - 
14 Hz. J = 8 Hz. 2.95 [1] dd, J = 14 Hz, J = 10 Hz. 3.85 [3] s. 3.9 [3] s. 7.25 [2] d. J = 8 Hz. 7.9 [2] d. J 
= 8 Hz. 



55 



Example 39 
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6-Carboxy-7-(4-ethoxycarbonyIphenyl)heptanoic acid ethyl ester 



5 




5 



70 

18 g (44.3 mmol) of 7-(4-ethoxycarbonylphenyl)-6-tert.-butoxycarbony!heptanoic acid ester are dis- 
• solved in 100 ml of trifluoroacetic acid and the solution is stirred vigorously for 1 h. The triftuoroacetic acid 
is distilled off in vacuo and the residue is dissolved in ethyl acetate and washed with a saturated 
bicarbonate solution. The organic phase is dried with sodiumsulphate and concentrated by evaporation. 14.3 
75 g of an oHy product are thus obtained, which is sufficiently pure to be used for further reaction. 
Yield: 92% of theory 

Rf-value: 0.48 (dichioronr)ethane:methanol 95:5} 

NMR (CDCb, 300 MHz): 1.25 [3] tr, J = 8 Hz, 1.4 [3] tr, J = 8 Hz. 1.3 - 1.75 [6] m. 2.25 [2] tr. J = 8 Hz. 
2.7 [1] m, 2.8 [1] dd. J = 14 Hz. J = 8 Hz, 3.05 [1] dd. J = 14 Hz, J = 10 Hz. 4.1 [2] q. J = 8 Hz, 4.35 
20 12] q. J = 8 Hz, 7.25 [2] d, J = 8 Hz. 7.95 [2] dd. J = 8 Hz. 



Example 40 

25 

6-Carboxy-7-(4-methoxycarioonylphenyl)heptanoic acid methyl ester 



30 




35 g (95 mmols) of 6-tert, butoxycabonyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester are 
reacted following the same procedure as Example 39. In this manner 26.7 g of a solid, m,p. 59-60* C, are 
obtained which Is sufficiently pure to be used for further reactions. 
Yield: 89,6% of theory 
4Q Rrvalue: 0.45 (dichloromethanermethanol 95:5). 



Example 41 



7-(4-Ethoxycarbonylphenyl)-6-hydroxymethylheptanoic acid ethyl ester 



50 




5 



14 g (40 mmol) of 6-carboxy-7-(4-ethoxycarbonylphenyl)heptanoic acid methyl ester are dissolved 
under nitrogen in 60 ml of absolute tetrahydrofuran. 180 ml (50 mmoi) of borane in tetrahydrofuran (content 
de termined by titration) are added dropwise at -10* C. When the dropwise addition has ended the mixture 
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is stirred for 2 h while cooling with ice and Is then diluted cautiously with a saturated bicarbonate solution at 
n- r l^d extracted t^ice with ethyl acetate. The combined organic phases are dried with sod.um sulphate 
lSSl:::!^^^^T^S^^'^ ^^.^ 9 <^ - ye..ow ony product are obtained, which is sufficiently pure to 
be used for further reactions. 
Yield: 88.5% of theory 

Rrvalue: 0.58 (dichioromeiharie-.mathanoi Q5:5) , r-^, o roi i - g 9 R«n 

NMR (CDCIa. 300 MH.): 1.25 [3] tr. J = 8 Hz, 1.4 [3] tr. J = « "^'Jif ' f .^^i '^-"^^21 *r ' - 8 Hz 2^65 
ril dd J = 14 Hz. J = 8 Hz. 2.75 [1] dd. J = 14 Hz. J = 8 Hz. 3.5 [2] d. J - 6 Hz. 3.6 [1] tr. J 6 Hz. 
4.1 [2]' q. J = 8 Hz. 4.35 [2] q. J = 8 Hz. 7.25 [2] d. J = 8 Hz. 7.95 [2] d. J = 8 Hz. 

Example 42 

6-Hydroxymethyl-7-{4-methoxycarbonylphenyl)heptanoic acid methyl ester 

:oocHo 



20 



25 



30 




OOCH-. 



26 7 g (83 mmol) of 6.carboxy-7.(4.methoxycarbonyiphenyl)heptanoic acid "^^"^^^y^^f'^,^^^^ 
mo^^^ ?he same procedure as in Example 41. 22 g of an oily product are thus obtained which can be 
used without any further purification. 
Yield: 88% of theory 

Rrvalue: 0.55 (dichloromethane:methanol 95:5) o rii i « I = 8 Hz 2 75 [11 

NMR (CDC13. 300 MHz): 1.3 - 1.85 [7] m. 2.3 [2] tr. J = 8 Hz. 2.65 [11 Jd. ;i - ^ ^ rpi ri J - 8 

dd J = 14 Hz. J = '10 Hz. 3.5 [2] d. J = 8 Hz, 3.7 [3] s. 3.9 [3] s. 7.25 [2] d. J - 8 Hz. 7.9 [2] d. J - 8 

Hz. ..• ■ 



35 Example 43 



40 



45 



-(4-Ethoxycarbonylphenyl)-6-formyl-heptanoic acid ethyl ester 



H 



2"5 



10 g (30 mmol) of 7-{4^thoxycarbonylphenyl)-6-hydroxymethylheptano.c ac-d ethyl ester a^d'^so^^d 
in 100 ml of methylene chloride of analytical purity and methylene chloride contammg 6.45 g (30 mmo ) of 
l,]^n^ru cZoLo^^. IS added under cooling with tapwater. After sjrring '^^^^ h at ^om temperature 
3 25 g (15 mmol) of pyridinium chlorochromate are once again added and the mixtoire f for Ih. The 
rea^?.n miXe (inciding the oily residue) is applied to a chromatographic column filled with 500 g <rf 
5S aelTSck S? 60:0.04- 0.063 mm) and elution is carried out under a slightly elevated pressure using 

niethv?eircJSide as me mobile solvent. A fraction is thus obtained which, after being evaporated in 
vacuo, yields 7.7 g of an oily product. 
Yield: 77% of theory 
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Rrvalue: 0.3 (petroleum etherether 60:40) 

NMR (COCI3. 300 MHz): 1 .25 [3] tr. J = 8 Hz, 1 .4 [3] tr. J = 8 Hz. 1 ,4 - 1.75 [6] m, 2.3 [2] tr. J = 8 Hz. 2,6 
- 2.7 [1] m. 2.75 [1] dd, J = 14 Hz. J = 8 Hz, 3.05 [1] dd. J = 14 Hz. J = 8 Hz. 4.1 [2] q. J = 8 Hz. 4.35 
[2] q. J = 8 Hz. 7.2 [2] d. J = 8 Hz. 7.95 [2] d. J = 8 Hz, 9.65 [1] d. J = 3 Hz. 



Example 44 



to 6-Formyl-7-(4-methoxycarbonyIphenyl)heptanoic acid methyl ester 



'5 



20 




COOCH3 



OOCH3 



25 



30 



20 g (64.9 mmol) of 6-hydroxymethyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester are 
oxidized and chromatographed following the same procedure as in Example 43. 8.4 g of an oily product are 
thus obtained. 
Yield: 42.3% of theory 
Rrvalue: 0.12 (hexane:ether 70:30) 

NMR (CDCI3, 250 MHz): 1.35 - 1.8 [6] m. 2.3 [2] tr, J = 8 Hz. 2.6 - 2.7 [1] m. 2.75 [1] dd, J = 14 Hz, J = 
8 Hz. 3.05 [1] dd, J = 14 Hz. J = 8 Hz. 3.65 [3] s. 3.9 [3] s. 7.25 [d] 2. J = 8 Hz. 7.95 [2] d. J = 8 Hz. 
9.65 [1]d, J = 3 Hz. 



Example 45 



35 



6-(4-Ethoxycarbonylbenzyl)-7(E), 9(E), 11(Z). 14(Z)-eicosatetraenoic acid ethyl ester 



40 




OOC2H5 



OOC2H5 



0.19 g (0.6 mmol) of 2(E). 4(Z). 7(Z)-tridecatrienylphosphonic acid diethyl ester (J.C. Buck, F. Ellis. P. 
North. Tetrahedron Letters^ 4161-4162 (1982)) are dissolved under nitrogen In 2 ml of absolute 
tetrahydrofuran. Then at -70 *C 0.31 ml (0.5 mmol) of n-butyllithium in hexane (content titrated) are added 
dropwise. After stirring for 30 mins. at -70 *C 0.9 g of absolute 1.3-dlmethyltetrahydropyrimidin-2-one 
(OMPU) are added dropwise. after which 0.17 g (0.5 mmol) of 7-(4-ethoxycarbonylphenyI)-6-formylheptanoic 
acid ethyl ester in 1 ml of absolute tetrahydrofuran are added dropwise at -70* C. The reaction solution is 
subsequently stirred at -70* C for 15 mins and is then heated slowly to room temperature. It is then diluted 
with a saturated sodium chloride solution and extracted with ethyl acetate. The organic phase is dried with 
sodium sulphate and concentrated by evaporation in vacuo. The residue is subjected to flash chromatog- 
raphy on 10 g of silica gel (Merck Si 60. 0.04-0.063 mm) using hexane/ether 80/20 as the mobile solvent. A 
fraction is thus obtained which after evaporation yields 0.13 g of an oily product 
Yield: 52% of theory 
Rf-value: 0.4 (hexane:ether 80:20) 

HPLC:Retentron time: 13.07 mins., Lichrosorb RP 18 7 um) 25 x 4 mm, acetonitrilerwater 80:20. 4.0 ml/min. 
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1 .5 - 1 .65 [21 m. 2.0 (2] q. J = 8 Hz. 2.25 [2] tr. J = 8 Hr. 2 25 • 2A 1 2.6 - 2.8 [2] m 2.9 [2] t^ J 8 

Hz 4 1 [21 q J = 8 Hz. 4.35 [2] q. J = 8 Hz. 5.26 - 5.46 [3] m, 5.46 [1] dd. J = 14.8 Hz J - 8.9 Hz. 5.95 
m'dd i = 4.9 HZ.J = 10.i U 5.98 [1] dd. J « 10.8 Hz. J = 10.8 Hz. 6.13 [1] dd. J = 14.6 Hz. J = 

10.5 Hz. 6.ab 11 J aa, J = n^. - I • • ' — t-j - - . . . 

Example 46 

6-(4-Carboxybenzyl)-7-{E). 9(E), 11(Z). i4(Z)-eicosatetraenoic acid 

-COOH 




20 



50 mg (0.1 mmol) of 6-(4^thoxycarbonylbenzyl)-7(E). 9(E). 11(Z). 14(Z)-eicosatetraeno.c ac.d ethyl 
estefare dissolved in 1 ml of methanol and the solution is added to a mixture of ^1°' ^f^^^^^' 
ml of 45% sodium hydroxide solution and the mixture is stirred at room temperature. Ether .s then added m 

25 Ih a quantity that a clear solution is formed. The reaction solution is left to ^^nd for 4 h at room 
Jmperature and is then diluted with ice water and brought to pH = 6 with a sod.um ctrate buffer (3.5 g of 
Sum dtrate-5,5-hydrate dissolved in 20 ml of 1 n hydrochloric acid). The cloudy .a^^^o"- ^o^u '°"js 
eSadted twice with rJ.ethylene chloride and the combined organic phases are dned w.* sodium sulphate 
and concentrated by evaporation. 32.6 mg of a solid residue are thus obtained as the product. 

30 Yield; 88% of theory 

S;SeSrnSnr„~^?RP-ia urn, 2. x 4 ... »,»«,s.e»r„«« acetic aC. 
70:30:0.1. adjusted to pH =5.6 with concentrated NH3, 1.0 ml/mm.. 280 nm. 



3S 



Example 47 



40 




2-(4-Methoxycarbonylphenylthio)-2-tert.butoxy-carbonylcyclohexanone 

OOCH3 

45 I J^COOC(CH3)3 

A solution 10.8 g (53.2 mmd) of 4-methoxycarbonyl-phenylsulphenic acid "^^'oride in 20 ml of 
methylene chloride (analytically pure) is added dropwise to a solution of 11.4 9 (57 mmol) of 2-tert^ 
butoxycarbonyl-cyclohexanone and 7.5 g (75 mmol) of triethylamine in 150 ml of '^«t^'y'«"^,f 
Se dropwise addition has ended the mixture is subsequently stirred for 15 m.ns. and .s then d iuted wittn 
methTtene chlSde and the organic phase is washed with 2N sulphuric acid and a ^-^J^^^^^f^'^^^^ 
solution dried with sodium sulphate and concentrated by evaporation. 20.5 g of a crude product are thus 
rbSned. whfch is chromatographed on 2 kg of silica gel (Merck Si 60 ^04.0.063 nm) "^mg p^oteurn 
ether/ether 8:20 as the mobile solvent. A fraction is thus obtained wh«h. after being concentrated by 
evaporation, yields 11 g of a solid product 
Yield: 52.4% of theory 
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Rf-value: 0.24 (petroleum ether/ether 80:20) 

NMR (CDCia. 300 MHz): 1.4 [9] s. 1.5 - 1.9 [4] m, 1.95 -2.05 [1] m, 2.4 - 2.55 [2] m, 2.65 [1] d tr. J = 14 
Hz, J = 3Hz. 3.9 [3] s. 7.55 [2] d, J = 8Hz, 7.95 [2] d. J = 8 Hz. 



Example 48 



6-(Methoxycarbonylphenylthio)-8-tert.butyloxycarbonylhexanoic acid methyl ester. 



/5 




20 1 g (30.2 mmol) of 2-(4-methoxycarbonylphenylthio)-2-tert. butoxycarbonylclohexanone is dissolved, 
together with 0.37 g (3.3 mmol) of potassium tert. butylate. in 100 ml of methanol of reagent purity and the 
solutions is left to stand for 2 h at room temperature. It is then diluted with 500 ml of ethyl acetate and the 
organic phase is washed with water and a saturated sodium chloride solution, dired with sodium sulphate 
and concentrated by evaporation. After drying in a high vacuum 11.3 t of an oily product are obtained. 

25 which is sufficiently pure to be used for further reactions. 
Yield: 94.2% of theory 
Rrvalue: 0.22 (petroleum ether:ether 80:20) 

NMR (CDCb. 300 MHz): 1.3 [9] s. 1.3 - 1.55 [2] m. 1.6 [2] quintet J = 8 Hz, 1.8 - 1.75 [1] m. 1.8 - 1.95 [1] 
m, 2.25 [2] tr, J = 8 Hz, 3.6 [3] s. 3.65 [1] dd. J = 8 Hz, J- = 7 Hz. 3.85 [3] s. 7.5 [2] d, J = 8 Hz. 7.85 [21 
^0 d, J = 8 Hz. 



Example 49 

35 

6-Carboxy-6-(4-methoxycarbonylphenylthio)hexanoic acid methyl ester 



40 




11 .3 g (28.5 mmol) of 6-(4-methoxycarbonylphenylthio)-6-tert. butoxycarbonyl-hexanoic acid 
methylester are dissolved in 75 ml of trifluoroacetic acid and the solution is stirred vigorously for 20 mins. at 
room temperature. The trifluoroacetic acid is then evaporated In vacuo, the residue is dissolved in ethyl 
acetate and washed 3 times with water. The organic phase is dried with sodium sulphate and concentrated 
by evaporation. After drying under a high vacuum 9.7 g of an oily product are obtained, which Is sufficiently 
pure to be used for further reactions. 
Yield: 10% of theory 

Rf-value: 0.45 (dichloromethane:methanol 95:5) 

NMR (CDCI3. 300 MHz): 1.4-1.6 [2] m. 1.65 [2] quintet, J = 8 Hz, 1.75 - 1.9 [1] m. 1.9 - 2.05 [1] m. 2.35 
[2] tr. J = 8 Hz, 3.65 [3] s, 3.8 [1] tr. J = 8 Hz. 3.9 [3] s. 7.45 [2] d. J = 8 Hz. 7.95 [2] d, J = 8 Hz. 



Example 50 
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25 




OOCH3 



7-Hydroxy-6-(4-methoxycarbonylphenylthio)-heptanoic acid methyl ester 

200 ml (67 mmol) of borane in tetrahydrofuran (content determined) are added d-'opwise under nitrogen at 
10- C to T^olution of 9.6 g (28.2 mmol) of 6-carboxy-6^4-methoxycart)onylphenylth.o)hexanoic acd 
mLfelr in Tm, 0 absofute tetrahydrofuran. When the dropwise addition has ended the m.>Jur9 ,s 
S fof 3 h at 0- C Then it is diluted catiously with saturated bicarbonate solution at 0 C. extracted 
ethy« Icetate and the combined organic phases are dried with sodium sulphate and conce mrated 
«v^nrrt 0^ 10 85 q of a crude product are thus obtained, which is chromatographed on 1 kg of sihca 
Si (MeS Si 60 0^5 0 063 nm) using methylene chloride^methanol 99.5A).5 to 98/2) as the mob.,e 
Svent MrStion thus obtained which yields 3.2 g of an oily product after concentration by evaporahon. 
Yield: 34.8% of theory 

Rrvalue: 0.73 (methylene chloride/metiianol 95:5) . , ^ , o i « 7^ rpi m 

NMR (CDCta. 300 MHz): 1.45 - 1.85 [6] m. 2.3 (12] tr, J = 8 Hz, 3.35 [1] quintet. J = 8 Hz. 3.6 - 3.75 [2] m. 
3.65 [3] s. 3.9 [3] s. 7.4 [2] d. J = 8 Hz. 7.95 [2] d, J = 8 Hz. 

Example 51_ 

6-Formyl-6-(4-methoxycarbonylphenylthio)hexanoic acid methyl ester 



30 




35 



40 



0 54 0 (2 5 mmol) of pyridinlum chlorochromate are added to a solution of 0.65 g (2 mmol) of 7- 
hydroxy-^(imethoxycarbon;iphenylthio)heptanoic acid methyl ester in 5 ml of ^^^^^^X^;^ ^.J 
«a^«nn m viure Is stin-ed for 1 h at room temperature. Then the reaction mixture (including the black, oily 
rSS S po^d ontol column filled with 3o'g of silica gel (Merck Si 60. 0.04 '^-^^l^-^^^^;^^-^^ 
carried out^u^^^^^ methylene chloride as the mobile solvent. A fraction is thus obtained which after 
evaporation yields 0.32 g of an oily product. 
^ Yield: 50% of theory 

Rrvalue: 0-33 (methylene chloride:methanol 99:1) « roi -j o rn « ti a r9i 

NMR (CDCb. 200 MHz): 1.4 - 2.0 [6] m. 2.35 [2] tr. J = 8 Hz. 3.6 - 3.7 [1] m. 3.65 [3] s. 3.9 [3] s. 71.4 [21 
d. J = 8 Hz. 7.95 [2] d. J « 8 Hz. 9.35 (1] d. J = 7 Hz. 
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Example 52 

10-Formyl-6-(4-methoxycarbonylphenylthio)-7(E). 9(E)-decadienoic acid methyl ester 



35 
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jQ 1.4 ml (2 mmol) of n-buty (lithium in hexane (content titrated) are added dropwise to a solution of 1.16 g 
(3 mmol) of freshly distilled 1-(tri-n-butyl-stannyl)-4-ethoxybutadlene (R.H. Wollenberg, Tetrahedron Letters 
717-720 (1978) in 16 ml of absolute tetrahydrofuran under nitrogen at -70* C. The temperature of the 
reaction solution is allowed to rise to -40* C over a period of 15 mins,. the solution is then cooled again to 
-70* C and a solution of 0.66 g (2 mmol) of 6-formyl-6-(4-methoxycarbonylphenylthio)hexanoic acid methyl 

75 ester in 8 ml of absolute tetrahydrofuran is added dropwise at this temperature. The mixture is stirred for 1 
h at -70 C, the cold reaction solution is poured into a saturated bicarbonate solution and the mixture is 
extracted with ethyl acetate. The organic phase is dried with sodium sulphate and concentrated by 
evaporation. The oily residue is dissolved in 30 ml of a tetrahydrofuran/water 95:5 mixture and 0.2 g of p- 
toluenesulphonic acid hydrate is added. After stirring the mixture for 20 h at room temperature 0.2 g of p- 

20 toluenesulphonic acid hydrate and 1 ml water are again added and the mixture is stirred for a further 3 h. 
Then a further 0.2 g of p-toluenesulphonic acid hydrate is added and the mixture is stirred at roomtem- 
perature for 4 h. The mixture is worked up by diluting it with ethylacetate and extracting the diluted mixture 
twice with 2 n sodium hydroxide solution. The organic phase is dried with sodium sulphate and con- 
centrated by evaporation. The residue is chromatographed with hexane/ether (80/20 to 60/40) on 80 g of 

25 silica gel (Merck Si 60. 0.04 -0.063 nm). A fraction is thus obtained which, after being concentrated by 
evaporation, yields 100 mg of an oily product. 
Yield: 13.3% of theory 
Rf-value: 0.13 (hexanerether 60:40) 

Retention time: 10.4 mins.. Lichrosorb Si 50 (5 urn) 25 x 4 mm. n-hexane/ether 60/40. 280 nm. 
30 NMR (CDCla. 200 MHz): 1.4-1.9 [6] m. 2.35 (2] tr. J = 8 Hz. 3.65 [3] s, 3,8 [1] q. J =.8 Hz, 3,9 [3] s, 6.05 
[1] dd. J = 15 Hz. J = .8 Hz, 6.0 - 6.25 [2] m. 7.0 [1] dd, J = 15.Hz, J = 10 Hz. 9,5 [1] d. J = 8 Hz. 

Example 53 

35 

6-(4-Methoxycarbonylphenylthio)-7(E), 9(E). 11 (Z), 1 4(Z)-eicosatetraenolc acid methyl ester 




45 



0.3 ml (0.43 mmol) of n-butyllithium in hexane (content titrated) are added dropwise to a solution of 0.36 
g (0.65 mmol) of 3(Z)-nonenyltriphenyl-phosphonium tosylate (I. Ernest» A.J. Main, R. Menasse. Tetrahedron 
Letters 23. 167-170 (1982)) in 3 ml of absolute tetrahydrofuran at -30* C under nitrogen. The reaction 

50 solution is subsequently stirred for 10 mins. at -20* C and Is then cooled to -70* C. At -70* C 0,38 ml of 
1.3-dimethyltetrahydropyrlmidin-2-one (DMPU) are first added dropwise. followed by a solution of 100 mg 
(0.266 mmol) of 10-formyl-6-(4-methoxycarbonylphenylthlo)-7(E), 9(E)-decadienoic acid methylester in 1 mi 
of absolute tetrahydrofuran. The reaction solution is heated slowly to roomtemperature. diluted with a 
saturated bicarbonate solution and extracted with ethylacetate. The organic phase is washed with a 

55 saturated sodium chloride solution, dried with sodium sulphate and concentrated by evaporation. The 
residue is chromatographed with hexane/ether 80/20 on 20 g of silica gel (Merck Si 60, 0.04-0.063 mm). A 
fraction is thus obtained which, after evaporation, yields 63 mg of an oily product. 
Yield: 48.9% of theory 



36 



BNSDOCID: <EP 0341 551 A1_l_> 



EP 0 341 551 A1 



H^LrRet^^^^^^^^^^^^ LIcHrosor. RP18 (7 25 x 4 m.. acetonltrlle/water 80/20. 2.0 .l/.ln.. 

NMrTcDC13. 300 MHZ): 0.9 [3] tr. J = 8 Hz. 1 .2 - 1 ,4 18] m 1 45 [2] m. 1 .6 - 1 .86 t^l m. 2.05 [2] q. J = 
^ ftHz 2 3 r21 tr J = 8 Hz. 2.9 [2] tr. J = 8 Hz. 3.65 [3] s. 3.8 [1] d tr. J = 8 Hz, J = 9 Hz. 3.9 [3] s, 5 25 
5 8Hz, 2.3 l^J tr, J o nz. l^j i . ^ r/, i ^ 1 1 ft Hf^ . R 17 r21 m. 6.41 fll dd. J = 

-5.5 [3] m, 5.55 [1j d, J = i^ nz. o - » n^, ^.cj/ l.j .j ». - • • • - - 

13.8 Hz. J = 10.9 Hz. 7.35 [2] d. J = 8 Hz. 7.90 [2] d, J = 8 Hz. 

10 Example 54 

6-(4-Carboxyphenylthio)-7(E). 9(E). 11 (Z). 1 4(Z)-eicosane-tetraenoic acid 

OOH 



IS 



20 




25 



33 mg of 6-(4-methoxycarbonylphenylthio)-7(E). 9(E). 11(Z). 14(Z)-eicosatetraenou: acid n]^^ ^ylester are 
dissolved in 1 ml of methanol and the solution is added to a mixture of 8 ml of methanol and 1/^^ of 45 /o 
sodium hydroxide solution. The clear solution is left to stand for 4 h at room temperature, is then d^^^^^^ 
S"ce water and brought to a pH of 6 with a citrate buffer (7 g of trisodium citrate.5,5-hydrate ^oh.^ 
20 ml^of 1 n hydrochlor?: acid). The cloudy aqueous solution is extracted twice with methylene chloride and 
the combined organic phases are dried with sodium sulphate and concentrated by evaporation. 25 mg of a 
solid product are thus obtained. 
^0 Yield: 80% of theory 

Rrvalue: 0.1 (methylene chlorlde:methanol 95:5) 

HPLC: Retention time 11.99 mins.. Lichrosorb RP 18 (8 am) 25 x 4 mm. acetonitrile/water/giacial acetic acid 
70/30/0.1. adjusted to pH 5.6 with concentrated NH3. 1.0 ml/min. 280 nm. 



35 



40 



45 



Example 5 5 

3-(4-Methoxycarbonylphenyl)propanol 



HO - CH 2 - CH2 - CH2-<^?— COOCH3 




154 7 q (1 3 mol) of thionyl chloride are added dropwise to II of methanol at -20 C and 100 g (0 556 
mol) of 3-(tcarboxyphenyl)propanol (J. Hora. Rec. Trav. Chim. Pays-Bas 98. 45-49 (1976)) are then added 
at O* C The reaction solution is stirred overnight at room temperature and Is then concentrated by 
evaporation in vacuo, diluted with ethyl acetate and washed twice with 2 n sodium hydroxide solution^ The 
organic phase is dried with magnesium sulphate and concentrated by evaporation. 95.2 g of an oily product 
are thus obtained, which is sufficiently pure for use in further reactions. 
Yield: 88.3% of theory 

Rrvalue: 0.12 (toluene:ethylacetate 9:1 ) « . . ^ or m . . o q q rai « 7 51; 

NMR (COCI3. 300 MHz): 1.9 [2] quintet J = 8 Hz. 2.3 [2] tr. J = 8 Hz. 3.65 [] tr. J = 8 Hz, 3.9 [3] s. 7.25 

®^ [d. J = 8 Hz. 7.95 [2] d. J = 8 Hz. 



Example 56 
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3-(4-Methoxycarbonylphenyi)propanal 



HC-CH-?-CH 



II 



OOCH3 



0 



24.1 ml (0.34 mol) of absolute dimethylsulphoxide purity in 60 ml of methylene chloride of reagent 
purity are added dropwise to a solution of 14.5 ml (0.17 mol) of oxalychloride in 285 ml of methylene 
chloride. The reaction solution is subsequently stirred for 15 mins, at -60 ' C and then a solution of 22g 
(0.113 mol) of 3-(4-methoxy-carbonylphenyl)-propanol in 60 ml of methylene chloride is added dropwise at 
-60* C. The reaction solution Is subsequently stirred for 15 mins. at -60* C and then 79 ml (0.56 mol) of 
triethyiamine are added dropwise at -60* C. The reaction mixture is allowed to reach room temperature, 
washed with water, dried with sodium sulphate and concentrated by evaporation. The residue is chromatog- 
raphed with toluene/ethylacetate 9/1 on 800 g of silica gel (Merck Si 60. 0.04 - 0.083 mm). A fraction is thus 
obtained which, after being concentrated by evaporation, yields 20.31 g of an oily product 
Yield: 93.5% of theory 
Rf-value: 0.43 (toluene/ethylacetate 9:1) 

NMR (CDCI3. 250 MHz): 2.3 [2] tr. J = 8 Hz, J = 0.5 Hz. 3.0 [2] tr. J = 8H2, 3.9 [3] s, 7.3 [2] d, J = 8 Hz. 
8.0 [2] d. J = 8 Hz. 9.8 [1] tr, J = 0.5 Hz. 



Example 57 



3-<4-Methoxycarbonylphenyl)-1 -trimethylsilyloxy-1 -propene 



9,61 g (50 mmol) 3-(4-Methoxycarbonylphenyl)propanal are dissolved, together with 8.3 ml (68 mmol) of 
trimethylchlorosilane and 18.1 ml (0.13 mol) of triethyiamine, in 15 ml of absolute dimethyl formamide and 
the solution is heated under reflux for 2 h under nitrogen. After cooling, the reaction mixture is diluted with a 
saturated bicarbonate solution and extracted with petroleum ether. The organic phase is washed 3 times 
with a saturated bicarbonate solution, dried with sodium sulphate and concentrated by evaporation. The 
residue is distilled under a high vacuum (distillation apparatus silylated). 11.06 g of a pale yellow, oily 
product are thus obtained in the form of a mixture of the cis- and trans-isomers. 
Boiling point: 150* C at 0.5 mm 
Yield: 83.7% of theory 

NMR (CDCI3. 300 MHZ): 3.15 [0.84] d, J 7 8 Hz, trans-lsomer. 3.35 [1.16] d. J = 8 Hz. cis-lsomer, 3.75 [3] 
s, 4.05 [0.58] q. J = 8 Hz, cis-lsomer, 5.o"[0.42] d tr. J = 14 Hz, J = 8 Hz. trans-lsomer. 6.2 [2] m. 7.1 [2] 
m, 7.8 [2] m. 



Example 58 



6-Formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester 
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OOCH3 



OOCH3 



'0 A solution of 1.7 g (12.5 mmol) of freshly distilled sulphury! chloride in 10 ml of methylene chlor.de .s 
added d opwse to a'silution of 3.33 g (12.5 mmol) of 4.4'-dithiobutyric acid dimethyl ester ,n 10 ml of 
methylene Chloride under nitrogen at -70* C. The reaction solution is stirred for l^"^^^^^^.^^^^^^, 
again to -70* C and a solution of 6.61 g (25 mmol) of 3-(4-methoxycartxjnylphenyl)-1-tnmethyls. yloxy-l 
Sopene in 20 ml of methylene chloride is added dropwise. The reaction solution is subsequently st-rred for 

« i h at -70- C. is then poured into 300 ml of a saturated bicarbonate solution, shaken -Qorously and 
Ixtrac ed with ethyl acetie. The organic phase is washed with a saturated sod,um <^'^°"'='%7 ^"^J 
^h sodium sulphate and concentrated by evaporation. 8.2 g of an oily residue are thus obta'ned^J ^ 
re^dufis chromatographed on 200 g of silica gel (MercK Si 60. 0.04 - 0.063 nm) wrth "^^^^^^'^^ 
as the mobile solvent. A fraction is thus obtained which, after being concentrated by evaporafon. yelds 3.3 
g of an oily product. 
Yield: 40.6% of theory 

Rf-value: 0.52 (tolueneiethyi acetate 80:20) o u o oc m i - ia 

NMR (CDCI3. 300 MHz): 1.8 - 1 .95 [2] m. 2.35 [2] tr. J = 8 Hz. 2^45 [2] tr. J = 8 Hz 2-9^1 1 dd J - 14 
Hz. J = 6 Hz. 3.2 (1] dd. J = 14 Hz, J = 8 Hz. 3.45 [1] ddd. J = 8 Hz. J = 6 Hz. J = 3 Hz. 3.65 [3] s. 3.9 
25 [3] 5. 7.3 [2] d, J = 8 Hz. 8.0 [2] d. J » 8 Hz. 9.3 [1] d. J = 3 Hz. 

Example 59 

30 

10-Formyl-6-(4-methoxycarbonylbenzyl)-5-thia.7(E). 9(E)-decadienoic acid methyl ester 



35 



40 




00CH3 



1 1 ml (1.6 mmol) of n-butyllithium in hexane (content titrated) is added dropwise to a solution of 0.94 g 
(2.4 mmol) of freshly distilled l-(tri-n-butyl-stannyl-4^thoxybutadiene (B.H. Wollenberg. Tetrahedron Letters 
717.720 (1978)) in 13 ml of absolute tetrahydrofuran at -70 C under nitrogen. The temperature of the 
reaction solution Is allowed to rise to -40* C over a period of 15 mine., the solution <;°o^'^^^9f'" ^° 
C and a solution of 0.53 g of (1.6 mmol) of 6- ,om,yl-7-(4-methoxycarbonylphenyl )-5-th.ahepteno,c ^.^ 
methyl ester is added dropwise thereto. The reaction solution Is subsequently sfrred for 1 h "70 C and 
is then poured into a saturated bicarbonate solution and extracted 3 times with ethylacetata The combmed 
'° organic phases are dried with sodium sulphate and concentrated by ^^^''^^■^^'^^'f^^^'^'''^ 
°n 30 ml of tetrahydrofuran 1.6 ml of water and 0.2 g of p-toluene-sulphonic ac.d hydrate are added and the 
mix^rT is Stirred at roomtemperature for 1.5 h. It is then diluted with ethylacetate. extracted twice with 2 n 

hydroxide solution, and the combined organic phases are dried ^^^^^^^^ 
concentrated by evaporation. The residue is chromatographed on lOOg of s.l.ca gel Merck S. 60. 0_04.0_63 
mmrusing n-hexan^ether/triethylamine 50/50/0.5 as the mobile solvent A fraction .s thus obtained which, 
after being concentrated by evaporation, yields 0.1 1 g of the product. 
Yield: 18.1% of theory 
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Rf-value: 0.24 (n-hexane/ether 1:t) 

NMR (CDCI3. 300 MHz): 1.75 - 1.95 [2] m, 2.3 - 2.55 [4] m. 2,9 - 3.1 [2] m. 3.55 [1] q. J = 8 Hz. 3.65 [3] s. 
3.9 [3] s. 6.02 [1] dd. J = 14 Hz. J = 8 Hz, 6.08 [1] dd. J = 14 Hz. J = 8 Hz. 6.16 [1] dd. J - 14 Hz. J = 
10 Hz, 7.05 [1] dd, J = 14 Hz. J = 8 Hz. 7.25 [2] d. J = 8 Hz. 7.95 [2] d. J = 8 Hz. 9.55 [1] d. J = 8 Hz. 



Example 60 



ro 6-(4-Methoxycarbonylbenzyi)-5-thia-7(E). 9(E). 1 1(Z) 14 (Z)-eicosatetraenoic acid methyl ester 



rs 




20 0.17 ml (0.266 mmol) of n-butyllithlum in hexane (content titrated) are added dropwise to a solution of 
0.18 g (0.32 mmol) of 3(2)-nonenyltriphenylphosphonium tosylate (I. Ennest. A.J. Main. P. IVIenasse, 
Tetrahedron Letters 23, 167-170 (1982) in 3 ml of absolute tetrahydrofuran at -30* C. The reaction solution 
is subsequently stirred for 10 mins. at -30* C. is then cooled to -70 ' C and 0.5 ml of absolute 1,3- 
dimethyltetrahydropyrimidin-2-one (DMPU) Is added dropwise at this temperature. Then a solution of 0.I g 

25 (0.266 mmol) of i0-formyl-6-(4-methoxycarbonylbenzyl)-5-thia-7(E). 9(E)-decadienolc acid methyl ester in 
0.6 ml of absolute tetrahydrofuran is added dropwise at -70 ' C. After stirring the mixture for 1 h at -70* C 
0.2 ml of methanol is added, the reaction solution is allowed to warm to room temperature, slowly diluted 
with water and extracted with ethylacetate. The organic phase is washed with water and a saturated sodium 
chloride solution, dried with sodium sulphate and concentrated by evaporation. The residue is chromatog- 

30 raphed on 22 g of silica gel (Merck SI 60, 0.04 - 0.063 mm) using n-hexane/ether 80/20 as the mobile 
solvent. A fraction isr thus obtained which, after being concentrated by evaporation, yields 7.4 mg of the 
product. 

Yield: 5.7% of theory 
Rf-value: 0.29 (hexane:ether 70:30) 
35 NMR (CDCb. 300 MHz): 0.9 [3] tr. J = 8 Hz. 1.2-1.4 [6] m. 1.8 - 1.95 [2] m, 2.05 [2] q. J = 8 Hz. 2.3 - 
2.55 [4] m. 2.85 - 3.05 [4] m. 3.5 [1] d, tr. J « 9 Hz. J « 8 Hz, 3.65 [3] s. 3.9 [3] s. 5.27 - 5.45 [3] m. 5.48 
[1] dd, J = 14.7 Hz. J = 9.4 Hz, 5.94 - 6.04 [2] m. 6.15 [1] dd, J = 14.6 Hz, J = 10.7 Hz, 6.43 [1] dd, J = 
14.5 Hz, J = 11.2 Hz. 7.25 [2] d, J = 8 Hz. 7.95 [2] d. J = 8 Hz. 

Example 61 



6-(Carboxybenzyl)-5.thia-7(E), 9 (E). 11 (2), 1 4(Z)-elcosatetraenoic acid 



so 




7.4 mg of 6-(4-methoxycarbonylbenzyl)-5-thia.7(E). 9 (E), 11(Z). 14 (Z)-eicosatetraenoic acid methyl 
ester are saponified following the same procedure as in Example 54. 5.6 mg of the product are thus 
obtained. 

Yield: 81.8% of theory 
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10 



a-value: 0.6 (methylene chloride:methanol 9:1) , _^ / ,^ 

HPLC; Retention time 10.5 mins.. Lichrosorb RP 18 (7 um). 25 x 4 mm. acetonttnle/water/glacal acetic acd 

70/30/0,1. adjusted to pH 5.6 with concentrated NH3. 10 ml/min.. 280 nm. 



Example 6 2 

6-Carboxy-6-(4-methoxycarbonylphenyl)hexanoic acid methyl ester 



15 




COOCH3 



20 



15 4 ml (0.11 mol) diisopropylamine are dissolved in 200 ml of absolute tetrahydrofuran under nrfrogen 
and 71 5 ml (O.ll mol) of n-buty I lithium in hexane (content titrated) are added dropw.se at 0 C. Then a 
Stion of 9 29 g of i-methoxycarbonylphenylacetic acid in 20 ml of absolute tetrahydrofuran .s added 
CwTse at 0- C. then 15 ml of absolute 1.3Klimethyltetrahydropyrimidin-2-one (DMPU) are added 
« d opwise at 0- C and the reaction solution is stirred for 1 h at this temperature. Then a solution of 13.37 g 
(679 mmol) of 1-(4-bromobutyl)- 4.ethyl-2.6.7-trioxabicyclo(2.2.2]octane (prepared analogously as de- 
Sbed by E.J. Corey. N. Raju, Tetrahedron Letters 24, 5571-5574 (1983)) in 10 ml of absolute 13- 
dimethyl-tetrahydropyrimidine (DMPU) is added dropwise-at 0 C and the reaction solution .s subsequen ly 
2 kred at 0- C for 15 h. It is then diluted with 2 n sulphuric add and extracted 3 times w.th ethyl acetate. 
30 The combined organic phases are dried with sodium sulphate and concentrated by evaporaton. residue 
i dissoTvedt 200 ml of methanol and 11.8 ml (95.8 mmcl) of 1 .5-diazabicyclo (4.3.0)non-5-ene (DBN are 
iST^e mixture is left to stand at room temperature for 18 h. the methanol is then subj.n.any 
evaporated in vacuo and the residue is dissolved in ethyl acetate. The ethyl acetate solution ,s washed once 
Th 2 n sulphuric acid and 3 times w,tn a saturated sodium chloride solution dried -^^^J"'^^^^^^ 
35 and concentrated by evaporation. The residue is chromatographed with methylene chlonde/methanol 95/5 
^d krot Silica gel (Merck Si 60. 0.04 - 0.63 mm). A fraction is thus obtained wh.oh after bemg 
concentrated by evaporation, yields 6.8 g of an oily product. 
Yield: 46% of theory 

R, value: 0.63 (methylene chloride:methanol 9:1) , on oiKfum 

^ NMR (CDCI3. 300 MHz): 1.2 - 1-4 [2] m. 1.55 - 1.7 [2] quintet. J = 8 Hz. I-^ -1.85 HI m. 2.0 - 2.15 [1] m. 
- 2.3 [2] tr. J = 8 Hz. 3,6 [1] tr. J = 8 Hz. 3.65 [3] s. 3.9 [3] s. 7.4 [2] d, J = 8 Hz, 8.0 [2] d, J - 8 Hz. 
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Example 63 

7-Hydroxy-6-(methoxycarbonylphenyl)heptanoic acid methyl ester 



55 




COOCH3 



COOCH3 
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73.5 ml (22 mmol) of borane in tetrahydrofuran (content determined) are added dropwise at -10* C, 
under nitrogen to a solution of 6.8 g (22 mmol) of 6-carboxy-6-{4-methoxycarbonylphenyl)hexanoic acid 
methyl ester in 100 ml of absolute tetrahydrofuran. The reaction solution is allowed to warm to room 
temperature and is subsequently stirred for 2 hr. It is worked up fay cooling it to O' C and diluting it 

5 cautiously with water. It Is extracted twice with ethyl acetate and the combined organic phases are washed 
with a saturated bicarbonate solution and a saturated sodium chloride solution, dried with sodium sulphate 
and concentrated by evaporation. The residue Is chromatographed with methylene chloride/methanol 99/1 
to 95/5 on 600 g of silica gel (Merck Si 60. 0.04 - 0.063 mm). A fraction is thus obtained which after being 
concentrated by evaporation, yields 3.51 g of an oily product. 

TO Yield: 54. 1 % of theory 

Rf-value: 0.65 (methylene chiondeimethanol 95:5) 

•NMR (CDCb. 300 MHz): 1.15 - 1.3 [2] m. 1.5 - 1.7 [3] m. 1.7 - 1.85 [1] m. 2.25 [2] tr. J 8 Hz. 2 85 [1] 
quintet. J = 8 Hz, 3.65 [3] s. 3.75 [2] d. J = 8 Hz. 3.9 [3] s. 7.3 [2] d. J = 8 Hz. 8.0 [2] d. J = 8 Hz. 

15 

Example 64 



6-Formyl-6-(4-methoxycarbonylphenyl)hexanoic acid methyl ester 

20 



H 




COOCH3 



3.59 g (16.6 mmol) of pyridinium chlorochromate are added to a solution of 3.5 g (11.9 mmol) of 7- 
35 hydfoxy-6-(methoxycarbonylphenyl)heptanoic acid methyl ester in 36 ml of methylene chloride of reagent 
purity. The reaction mixture is stirred for 1.5 h at room temperature and then chromatographed with 
methylene chloride on 100 g of silica gel (silica gel Si 60. 0.04 - 0.063 mm). A fraction is thus obtained 
which, after being concentrated by evaporation, yields 2.64 g of an oily caide product. On chromatog- 
raphing the crude product a second time on 150 g of silica gel (Merck Si 60. 0.04 - 0.063 mm) using n- 
^ hexane/ether 70/30 as the mobile solvent a fraction is obtained which, after being concentrated by 
evaporation, yields 1.42 g of a clean, oily product 
Yield: 40.9 % of theory 
Rrvalue: 0.16 (n-hexane:ether 60:40) 

NMR (CDCb. 300 MHz): 1.2-1.4 [2] m. 1.55 - 1.85 [3] m. 2.05 - 2.2 [1] m. 2.3 [2] tr. J = 8 Hz 3 6 [1] tr d 
^ J « 8 Hz. J = 0.5 Hz. 3.65 [3] s. 3.9 [3] s, 7.3 [2] d. J = 8 Hz. 8.05 [2] d. J = 8 Hz, 9.7 [1] d. J = 0.5 Hz.' 



Example 65 



6-(4-Methoxycarbonylphenyl).7(E), 9(E). 11(2). 14(Z)-eicosatetraenoic acid methyl ester 



55 
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to 




COOCH3 



tfaen "fl^n 0T25 r^S^^^^^^^^^ (""^-t titrated) are added dropwise at -70 

TaS sTrri g S 30 ar^O- S 0.9 ml of absolute 1.3-dimethyltetrahydropyrimidir,-2-one (DMPU) 

2. 2 ed Zwise then 0.25 9 (0.856) mr.o.) of 6-formv.-6-(4.methoxycar^^^^^ 

methyl ester dissolved in 1 ml of absolute tetrahydrofuran are added dropwise at -70 C. The reac on 

rxTurerJlowed to reach roorr, temperature very slov^iy. is diluted with a ^^^^^^'^^^^ '^=^'''°"f 

^d is extracted twice with ethyl acetate. The combined organic phases are washed w.th a saturated 

'° ^ium cSe Son and concentrated by evaporation. The residue is chromatographed w.th n- 
hSane;eS^ S^/10 on °0 g of silica gel (Merck Si 60. 0.04 - 0.063 mm). A fraction is thus obta-ned wh ch 
aS b^g concen^^^^^^ by evaporiion. yields 19 mg of an oily product. A second more polar fracfon 
yields, after being concentrated by evaporation. 80 mg of the aldehyde starting matenal. 

25 Yield: 5% of theory 

NMrTcDC,., 300 MHZ,: 0.9 (31 „, J = 6 Hz, ..2 - <A 18, m, 1 121 ,u,™,. 0 = 8 HJ ,.7^ gl q. J - 8 
. . ^ riM 1 o o a roT I = ft H7 2 95 [21 tr J = 8 Hz, 3.35 [1 J q. J - 8 nz. o.dd loj s, o.» loj 
- "sis! ^7^3] ; 5"79 m Jd! J U.3 £ f ^ ^-^ H. 6.0 ,1 . = H 6.05 - 6.23 t21 m. 6.44 , ] 
dd. J = 13.5 Hz. J = 11.5 Hz. 7.25 [2] d. J = 8 Hz. 8.0 [2] d. J = 8 Hz. 



35 



Example 66 



6-(4-Carboxyphenyl)-7(E). 9(E). ii(Z). i4(Z)-eicosatetraenoic acid 



40 



45 




OOH 



50 



55 



A solution of 19 mg of 6-(4-methoxycarbonylphenyl)-7(E). 9(E). 11(Z). 1 4(Z)-eicosatetraeno c acid 
methyl eteMn 1m of methanol is added to a solution of 0.2 ml of 45% sodium hydroxide solution m 2 ml 
of me hanol Such a quantity of ether (about 1 ml) is added dropwise with stirring until a clear solution is 
tmerTOs sltion is left to stand for 3.5 h at room temperature, is then diluted wW, .ce water and .s 
TZTtit to a OH 0 3 with 2 n sulphuric acid. The cloudy aqueous phase is extractd «lth ethyl acetate and 
rSl aitate phaseTs wash^' with water, dried with sodium sulphate and concentrated by evaporation. 
16 mg of a solid residue are thus obtained as the product. 
Yield: 89.8% of theory 

Rrvalue: 0.18 (methylene chloride:methanol 95:5) 
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HPLC: Retention time 12.63 mins., Lichrosorb RP 18 (7 urn) 25 x 4 mm. acetonitrile:water:glacial acetic acid 
70:30:1, adjusted to a pH of 5.6 with concentrated NH3, 1.0 ml/min.» 280 nm. 

5 Example 67 

6-<4-Methoxycarbonylbenzyl)-9-[3-{3-phenoxypropoxy)phenyl]-7{Z)-nonenoic acid methyl ester 



0.79 ml (1 mmol) of n-buty!lithium in hexane (content titrated) are added dropwise under nitrogen at 
25 -28* C to a solution of 0.826 g (1.2 mmol) of 2-[3-(3>phenoxypropoxy)phenyl]ethyltriphenylphosphonium 
tosylate in 11 ml of absolute tetrahydrofuran. The mixture is subsequently stirred at -25* C for 15 mins.. 
then cooled to -70* C and 1.8 ml of absolute 1.3-dimethyltetrahydropyrimidin-2-one are added at -70* C. 
Then a solution of 0.31 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl) heptanoic acid methyl ester in 
2 ml of absolute tetrahydrofuran is added dropwise at -70* C. After stirring for 30 mins. at -70* C 0,5 ml of 
30 methanol is added dropwise and the reaction mixture is allwed to warm slowly to 0* C. It is then stirred for 
1 h at 0* C, diluted with ethyl acetate and washed with water and a saturated sodium chloride solution. The 
organic phase is dried with sodium sulphate and concentrated by evaporation. The residue is chromatog- 
raphed with n-hexane/ether 75/25 on 50g of silica gel (Merck Si 60, 0.04 - 0.063 mm). A fraction is thus 
obtained which, after evaporation yields 0.27 g of the product in the form of a pale yellow oil. 
35 Yield: 49.6% of theory 

Rf-value: 0.36 (n-hexane:ether 70:30) 



NMR (CDCI3. 300 MHz): 1.3 - 1.7 [6] m. 2.2 - 2.3 [4] m. 2.55 [1] dd. H a 13 Hz. J = 8 Hz. 2.65 - 2.8 [2] m, 
3.0 [1] dd. J = 14 Hz. J = 8 Hz. 3.15 [1] dd. J = 14 Hz, J = 8 Hz, 3.65 [3] s, 3.9 [3] s, 4.1 [2] tr. J = 8 
Hz. 4.15 [2] tr. J = 8 Hz. 5.2 [1] tr. J = 10 Hz, 5.5 [1] d. tr. J = 10 Hz. J 
40 =7 Hz, 6.45 [1] d. J = 8 Hz. 6.55 [1] s. 6.7 [1] dd. J = 8 Hz, J = 1 Hz. 6.85 - 6,95 [3] m, 7.05 [1] tr. J = 
8 Hz. 7.2 [2] d. J = 8 Hz, 725 - 7,3 [2] m. 7.9 [2] d. J = 8 Hz. 



20 




COOCH3 



OOCH3 



Example 68 



6-(4-Carboxybenzyl)-9-[3-(3-phenoxypropoxy)phenyl]-7{Z)-nonenoic acid 



so 



55 



44 
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10 




OOH 



COOH 



15 



SO 



25 



3 2 ml Of 45% sodium hydroxide solution are added at O' C to a solution of 0.24 g (0.44 mmol) of the 
product 0 Example 67 in 19 m. of methanol. After heating the reaction solution to ^---^ l'-;^^^^^-"^^^^ 
Suantitv of methylene chloride (about 3 ml) is added with stirring until a clear solufaon .s to""ed. The 
?eSS soluCis left to stand for 6 h at room temperature and is then diluted with water, brought to a pH 
STwra n sulphuric acid and extracted twice wi* ethyl acetate. The combined organic phases are dried 
with sodium sulphate and concentrated by evaporation. 

r (CoJt.irM?;.): 1.3-1.7 tei .as .uintet . = 8 H. .3 J., tr. . = « - .55 m d . = 13 

8 Hz:6.55 [1] s! 6.7 {iTdd. J = 8H.. J ^ 1 Hz. 7.85 - 7.95 [3] m. 7.1 tH tr. J = 8 Hz. 7.2 -7.3 [4] m. 7.95 
[2] d, J = 8 Hz. 



Example 69 

6.(4.Methoxycarbonylben2yl).10.[4-(3-phenoxypropoxy)phenyll-7{Z)-deceno^ acid methyl 



35 



40 



CX-< 



CH2)3- 




OOCH3 



COOCH3 



45 



50 



0.84 g (1.2 mmol) of 3-[4.(4-phenoxy-butoxy)phenyl] P^°Py'WP'^e"y'P'^°=P'^°"'""' ^"^y'^^^f ®^ 
with 0 31 g (1 mmol) of 6-formyl-7-(4-methoxycarbony|.phenyl)heptanoic acid methyl ester following the 
same procedure as in Example 67. 0.12 g of a solid product are thus obtained. 

NMR (COa:! 300 MHZ): 1.15 - 1.7 161 m. 1.9 - 2.15 12] m. 2.2 - 2.6 tBJ m l]^^^' ^ I ^^^'^''^'^ 
3 65 [3] s. 3.9 [3] s, 4.1 - 4.2 14] m. 5.05 [1] tr. J = 10 Hz. 5.35 (1] d. tr. J = 14 Hz. J - 10 Hz. 6.8 [2] d. J 
= 8 Hz. 6.9 - 7.0 t5] m. 7.2 [2] d. J = 8 Hz. 7.25 - 7.3 [2] m. 7.95 [2] d. J = 8 Hz. 



Example 70 

55 ^^^^"^^^^ 



6-{4-Carboxyben2yl)-10-t4-(phenoxypropoxy)pheny]-7(Z)-decanoicacid 



45 



BNSDOCID: <EP_0341S51A1J_> 



EP 0 341 551 A1 



15 



cx, 



2'3" 




OOH 



COOH 



0.11 g of the product described in Example 69 are saponified following the same procedure as in 
Example 68. 0.1 g of a solid product are obtained. 

Yield: 95.7% of theory 

NMR (CDCI3. 300 MHz): 1.1 - 1.7 [6] m, 1.9 - 2.15 [2] m, 2.15 - 2.6 [8] m. 2.65 [1] dd. J = 14 H2, J = 7 
Hz, 4,05 - 4J5 [4] m, 5.06 [1] d. J = 10 Hz. 6.35 [1] d. tr. J = 14 Hz. J = 10 Hz. 6.8 [2] d. J = 8 Hz. 6.85 
-7.0 [5] m. 7.2 [2] d. J = 8 Hz. 7.2 -7.3 [2] m, 8.0 [2] d, J = 8 Hz. 
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25 



30 



35 



40 



45 



Example 71 

6-(4-Methoxycarbonylbenzyl)-9-[4-(4-phenoxybutoxy)-phenyl]-7(Z)-nonenoic acid methyl ester 

(CH2)4-COOCH3 



^ ^ CH=C» 




COOCHf 



0.843 g (1.2 mmol) of 2-[4-(4-phenoxybutoxy)phenyl]ethyltriphenylphosphonium tosylate are reacted 
with 0.31 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester following the 
same procedure as In Example 67. 0.32 g of the product are thus obtained. 
Yield: 57.3% of theory 
Rf-value: 0.17 (n-hexane:ether 8:2) 

NMR (CDCia. 300 MHz): 1.3 - 1.7 [6] m, 1.9 - 2.0 [4] m, 2.3 [2] tr, J = 8 Hz. 2.55 [1] dd. J = 13 Hz, J = 8 
Hz, 2,65 - 2.8 [2] m, 2.95 - 3.15 [2] m. 3.65 [2] s. 3.9 [3] s. 3.95 - 4.05 [4] m. 5.2 [1] tr. J = 10 Hz. 5.45 [1] 
d tr, J = 10 Hz. J = 7 Hz. 6.7 -6.8 [3] m. 6.9 - 7.0 [3] m, 7.2 - 7,35 [5] m. 7.95 {2] d, J = 8 Hz. 



Example 72 



50 6-{4-Carboxyben2yl)-9-(4-(4-phenoxybutoxy)phenyll-7(2)-nonenoic acid 



55 



46 
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CH«C 




OOH 



OOH 



JO 



15 



0.27 g of the product described in Example 70 are saponified following the same procedure as in 
Example 68. 0.24 g of a solid product is obtained. 
Yield: 93.6% of theory 

Ri-value: 0.2 (methylene chloride:methanol 95:5) r^^ , - io i - 

NMR (CDC13 300 MHz): 1.3 - 1.7 16] m. 1.9 - 2.0 [4] m. 2.25 [2] tr. J = 8 Hz. 2.55 [1 dd J - 13 Hz J - 
8 Hz 2 65 -2.8 [2] m. 2.95 - 3.15 [2] m. 3.95 -4.05 [4] .m. 5.2 [1] tr. J = 10 Hz. 5.45 [1] d tr. J - 10 Hz. J 
= 7 Hz. 6.7 - 6.8 [9] m. 6.85 - 6.95 [3] m. 7.15 - 7.3 [5] m. 7.95 [2] d. J - 8 Hz. 



Example 73 

6-(4-Methoxycarbonylbenzyl)-9-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-nonenoicacid methyl 




35 



40 



0 843 g (12 mmol) of 2-[4-(4-phenoxybutoxy)-phenyl]ethyltriphenylphosphonium tosylate are reacted 
with 0 32 g (1 mmol) of 6-fomiyl-7-(4-methoxycarbonyl-phenyl)-5-thiaheptanolc acid methylester following 
the same procedure as in Example 67. 0.22 g of the product are thus obtaned. 
Yield: 38% of the ttieory 

Rrvalue: 0.44 (n-hexane:ether 60:40) ,.t,r^^^^ i-i/iw, i - s h? 

NMR (CDCI3, 300 MHz): 1.8 - 2.0 [6] m. 2.4 tr. J = 8 Hz. 2.45 - 2.6 [2] m. 2.%[11 dd J - 14 Hz. J - 8 Hz 
3.0 . 3.1 [3] m. 3.65 [3] S. 3.9 [3] s. 3.9 -4.05 [5] m. 5.2 [1] tr. J = 10 Hz, 5.55 [1] d tr. J - 10 Hz. J - 7 
Hz. 6.7 [3] s. 6.85 - 6.95 [3] m. 7.2 - 7.3 [5] m. 7.95 [2] d. J = 8 Hz. 
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Example 74 



50 



55 



6-(4-Carboxybenzyl)-9-[4-(4-phenoxybutoxy)phenyh5-thla-7(Z)-nonenoicacid 



C^O- < CH2 ) 4 -<xO^ 'CXcOOH 
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0.1 g of the product obtained in Example 72 is saponified following the same procedure as in Example 
68. 90 mg of a solid product are thus obtained. 
Yield: 96% of theory 

Rr value: 0.5 (methylene chloridermethanol 9:1) 
5 NMR (CDCI3. 300 MHz): 1.8 - 2.0 [6] m, 2.35 - 2.65 [4] m. 2.8 [1] d. J = 13 Hz. J = 8 Hz, 3.0 - 3.15 [3] m. 
3.9 - 4.05 [5] m. 5.36 [1] tr. J = 10 Hz. 5.6 (1] d tr. J = 10 Hz. J = 8 Hz. 6.7 [3] s. 6.85 - 6.95 [3], 7.2 - 7.3 
[5] m. J = 8 Hz. 



70 Example 75 



6-(4-Methoxycarbonylbenzyl)-10-[4-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-decenoic acid methyl ester 



0.84 g (1.2 mmol) of 3-[4-{3-phenoxypropoxy)phenyl]propyltriphenylphosphonium tosylate are reacted 
25 with 0.32 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester following 
the same procedure as in Example 67. 0.21 g of the product are thus obtained. 
Yield: 36.4% of theory 
Rrvaiue: 0,43 (hexane: ether 60:40) 

NMR (CDCI3. 300 MHz): 1.75 - 1.9 [2] m, 1.9 - 2.5 [10] m, 2.7 [1] dd. J = 14 Hz, J = 10 Hz. 2.95 [1] dd. J 
30 = 14 Hz, J = 7 Hz, 3.65 [3] s. 3.8 [1] tr d. J = 10 Hz. J = 7 Hz. 3.9 [3] s. 4.1 -4.2 [4] m, 5.2 [1] tr. J = 10 
Hz. 5.45 [1] d tr. J = 10 Hz, J = 8 Hz, 6.8 [2] d, J = 8 Hz. 6.85 -7.0 [5] m, 7.15 - 7.3 [4] m. 7.95 [2] d, J 
= 8 Hz. - • . 



^5 Example 76 



6-(4-CarboxybenzyI)-10-[4-(3-phenoxypropoxy)phenyl]-5-thla-7(Z)-decenoic acid 



0-17 g of the product obtained in Example 74 are saponified following the same procedure as in 
Example 68. 0.15 g of the product are thus obtained. 
50 Yield: 92.7% of theory 

Rrvalue: 0.3 (methylene chloride:methanol 95:5). 
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45 




Example 77 



55 



6-(4-Methoxycarbonylbenzyl)-9-[3-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid methyl ester 
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StCHgJa-COOCHg 



2'3 ^ 



COOCH3 



0 84 a (12 mmol) of 2-t3-(3-phenoxypropoxyphenyl]ethyltriphenylphosphonium tosylate are reacted 
vvith 0.32 g (1" mmol) of 6-formyl-7-(4.methoxycarbonylphenyl>-5-thiaheptanoic acid methyl ester following 
the same procedure as in example 67. 0.17 g of the product are thus obtained. 
Yield: 30.2% of theory 

Rrvalue: 0.18 (n-hexane: ether 7:3) o 0= roi . - a m, 9 4 . 

NMR (CDCI3. 300 MHz): 1.9 [2] quintet. J = 8 Hz. 2.25 [2] quintet J = 8 Hz. 2.35 [2] tr J - 8 Hz 2.4 
2 6 [21 m 2.8 [1] dd. J = 14 Hz. J « 10 Hz. 3.05 [1] dd. J = 14 Hz, J = 8 Hz. 3.1 -3.2 [2] m 3.65 [3] s. 
39 3 S 2 9 40 [1] m 4 1 [2] tr. J = 8 Hz. 4.15 [2] tr. J = 8 Hz. 5.35 [1] tr. J = 10 Hz. 5.6 [1] d. tr. 
5 J 10 HZ J = 8 HZ 6.4 [1] d. J = 8 Hz, 6.55 p[1] s. 6.7 [1] dd. J = 8 Hz. J = 1 Hz. 6.9 - 7.0 [3] m. 7.05 
(1 ] tr. J = 8 Hz. 7.25 -7.35 [4] m. 7.95 [2] d. J = 8 Hz. 



25 



Example 78 



6-(4-Carboxybenzyl)-9-[3-(3-phenoxypropoxy)phenyl>5-thia-7(Z)-nonenoic acid 



30 



35 



40 




I 

(CH2)3 



6 




OOH 



OOH 



45 



SO 



0.15 g of the product described in Example 76 are saponified following the same procedure as in 
Example 68. 0.13 g of the solid product are thus obtained. 
Yield: 80.5% of theory 

Rrvaiue: 0.3 (methylenechloride: methanol 95:5) « r.^ o o r-.i i - ia 

NMR: (C0CI3. 300 MHz): 1.8 - 1.95 [2] m. 2.25 [2] quintet. J = 8 Hz, 2.35 - 2-65 [4] m, 2 8 [1] dd J - 14 
Hz. J = 10 Hz. 3.05 [1] dd. J = 14 Hz. J = 8 Hz. 3.05 - 3.2 [2] m. 3.95 [1] tr. d, J = 10 Hz. J - 8 Hz. 

4 ?[4] m 5 4.[1] tr. J - 10 Hz. 5.65 [1] d tr, J = 10 Hz. J = 8 Hz. 6.4 [1] d. J = 8 Hz. 6.5 [1] s. 6.7 [1] 
dd. J = 8 Hz. J =: 1 Hz. 6.85 - 6.95 [3] m. 7,1 [1] tr. J = 8 Hz. 7,2 - 7.3 [4] m. 8.0 [2] d. J - 8 Hz. 



55 



Example 79 
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6-(4-Methoxycarbonylbenzyl)*9-[2-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid methyl ester 



TO 



75 



-(CHr>)fi-0^ 




C00CH3 



0-84 g (1.2 mmo() of 2-[2-(3-phenoxypropoxy)phenyi]ethyltriphenylphosponium tosylate are reacted with 
0.32 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester following the 
20 same procedure as in Example 67. 0.18 of the product are thus obtained. 
Yield: 32% of theory 
Rt- value: 0.16 (n-hexanerether 7:3). 

NMR (CDCI3. 300 MHz): 1.85 [2] quintet. J = 8 Hz. 2.25 [2] quintet, J = 8 Hz, 2.35 [2] tr. J = 8 Hz, 2.4 - 
2.6 [2] m. 2.7 [1] dd. J = 14 Hz. J = 10 Hz. 3.0 [1] dd. J = 14 Hz. J = 8 Hz, 3.05 [1] dd. J = 14 Hz, J = 
25 8 Hz, 3.2 [1] dd. J = 14 Hz. J = 8 Hz. 3.65 [3] s, 3.9 [3] s. 3.95 [1] tr, d, J = 10 Hz. J = 8 Hz. 4.1 - 4.2 [4] 
m. 5.4 [1] tr, J = 8 Hz. 5.65 [1] d. tr. J = 10 Hz. J = 8 Hz, 6.15 -7.0 [6] m. 7.1 [1] tr. J =8 Hz. 7.2 - 7.35 
[4] m. 7.9 [2] d, J = a Hz. 



30 Example 80 

6-(4-Carboxybenzyl)-9-[2-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid 



40 



45 




50 0.17 g of the product obtained in Example 78 are saponified following the same procedure as In 
Example 68. 90 mg of a solid product are thus obtained. 
Yield: 55.7% of theory 

Rrvaiue: 0.32 (methylenechloride: methanol 95:5) 

NMR {CDCI3. 300 MHz): 1.8 - 1.95 [2] m, 2.25 [2] quinetet, J = 8 Hz. 2.35 - 2.6 [4] m. 2.8 [1] dd. J = 14 
55 Hz. J = 10 Hz, 3.0 [1] dd. J = 14 Hz, J = 8 Hz. 3.1 [1] dd. J = 14 Hz. J = 8 Hz. 3.25 [1] dd. J = 14 Hz, 
J = 8 Hz. 3.95 [1] tr. d. J = 10 Hz. J = 8 Hz. 4.1 - 4.2 [4] m, 5.35 [1] tr, J = 10 Hz. 5.7 [1] d, tr, J = 10 
Hz. J = 8 Hz. 6.2 - 7.0 [6] m. 7.1 [1] tr. d, J = 8 Hz. J = 1 Hz. 7.2 - 7.35 [4] m. 8.0 [2] d. J = 8 Hz. 
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Example 81 

6-(4-Methoxycarbonylbenzyl)-9-t4^3-phenoxypropoxy)phGnyl]-5-thia-7(Z)-nonenoic acid methyl ester 

a/— rv S(CH2)3-COOCH3 



IS 




COOCH3 



20 



0 84 Q 812 mmol) of 244-{3-phenoxypropoxy)phenyl]ethyltriphenylphosphoniumtosylate are reacted 
with C^2 g (1 m;;;;,,) Of 6.formyi-7 (4-methoxycarbonyiphenyl)-5-thiaheptanoic acid methyl ester followr^g 
the same procedure as in Example 67. 0.11 g of the product are thus obtained. 
Yield: 19.5% of theory 

Ri-value: 0,16 (n-hexane: ether 7:3) o oe o ec rAi o a rn HiH i 

,s NMR (CDCIa. 300 MHz): 1.9 [2] quintet. J = 8 Hz. 2.25 [2] q-ntet. = « j^^' f^^S W m 2.8 [1] dd J 
= 14 HZ. J = 10 Hz. 3.0 - 3.1 [3] m. 3.7 [3] s. 3.9 [3] s. 3.9 - 4.0 [1] m. 4.05 - ^ ^.f ^. j 
Hz. 5.6 li] tr. d. J = 10 Hz. J = 8 Hz. 6.2 [3] s. 6.9 - 7.0 [3] m. 7.25 - 7.4 [5] m. 7.95 [2] d, J - 8 Hz. 

30 Example 82 

6-(4-Carboxyben2yl)-9-[4-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoicacid 



35 



40 




80 mg of the product obtained in Example 80 are saponified following the same procedure as in 
45 Example 68. 70 mg of the product are thus obtained. 

Yield: 92.2% of theory . ^ ,^ o roi i - q w^r o 4«? . 

NMR (CDCb. 300 MHz): 1.9 [2] quintet. J = 8 Hz. 2.25 [21 Quintet J = ^^^i^^^-f J 

? f?5 r21 m 2 8 rn dd J = 14 Hz. J = 10 Hz. 3.0 - 3.1 [3] m. 3.95 [1] tr. d. J - 10 Hz. J - 8 Hz. 4 i ^. 

W rr^ 1.3 ill t J = io Hz. 5.55 [1] d. tr. J = 10 Hz. J = 8 Hz. 6.15 -6.25 [3] m. 6.9 - 7.0 [3] m. 7.25 - 7.3 
50 [4] m. 8.0 [2] d, J - 8 Hz. 



Example 83 

55 



6-(4.Methoxycarbonyibenzyl)-9-[2.{3-phenoxypropoxy)phenyl]-7(Z).nonenoic acid methyl ester 
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70 




COOCH3 



0.84 g (1.2 mmol) of 2*[2*(3*phenoxypropoxy)phenyl]ethyltriphenyiphosphoniunn tosyiate are reacted 
;g with 0.31 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester following the 
same procedure as in Example 67. 0.28 g of the product are thus obtained. 
Yield: 51.4% of theory 
Rr value: 0.31 (n-hexane: ether 7:3) 

NMR {CDCI3. 300 MHz): 1.2 - 1,65 [6] m. 2.3 - 2.4 [4] m. 2.55 [1] dd. J = 14 Hz. J = 10 Hz. 2.65 - 2.8 [2] 
20 m, 3-0 [1] dd. J = 14 Hz. J = 8 Hz. 3.15 [1] dd. J = 14 Hz. J = 8 Hz. 3.65 [3] s. 3.9 [3] s. 4.1 - 4.2 [4] m. 
5-2 [1] tr. J 10 Hz. 5.55 [1] tr, d. J = 10 Hz. J = 8 Hz, 6.7 - 7.0 [6] m. 7.05 - 7.15 [1] m, 7.2 [2] d. J = 8 
Hz, 7.25 [2] d, J = 8 Hz. 7.9 [2] d, J = 8 Hz. 



25 Example 84 

6-(4-Carboxybenzyl)-9-[2-(3-phenoxypropoxy)phenyl>7-(Z)-nonenolc acid 

30 



35 



40 




COOH 



45 0.25 g of the product obtained in Exannple 78 are reacted following the same procedure as in Example 
68. 0.21 g of the product are thus obtained. 
Yield: 88.6% of theory 

Revalue: 0.44 (methylenechloride:methanol 95:5) 

NMR (CDCI3. 300 MHz): 1.2-1.7 [6] m. 2.2 - 2.4 [4] m, 2.55 [1] dd, J = 14 Hz. J = 10 Hz. 2.65 - 2.8 [2] 
50; nr, 3.0 [1] dd. J = 14 Hz. J = 8 Hz, 3.15 [1] dd. J = 14 Hz. J = 8 Hz. 4.05 - 4.2 [4] m. 5.2 [1] tr. J = 10 
Hz, 5.55 [1] d. tr, J = 10 Hz, J = 8 Hz. 6.7 - 7.0 [6] m. 7.05 - 7.35 [5]. 7.95 [2] d. J = 8 Hz. 

Example 85 

55 

6*(4-Methoxycarbonylbenzyl)-9-[4-(3-phenoxypropoxy)phenylh7(Z)-nonenolc acid methyl ester 
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(CH2)4-COOCH3 



COOCH3 



20 



0 84 g (1 2 mmol) of 2-[4-(3-phenoxypropoxy)phenyl]ethyItriphenylphosphoniumtosylate are reacted 
with 0,31 g (1 mmo!) of 6-formyl-7-(4.methoxycarbonylphenyl)heptanolc acid methylester following the 
same procedure as in Example 67. 0.12 g of the product are thus obtained. 
Yield: 22% of theory 

Rrvalue: 0.26 (n-hexane: ether 7:3) n rm 

NMR (CDCI3. 300 MHz): 1.2-1.7 [6] m. 2.2 - 2.4 [4] m, 2.55 [1] dd. J = 14 Hz. J = 10 Hz, - 2 8j2] 
m 2.9 - 3.1 [2] m. 3.65 [3] s. 3.9 [3] s. 4.1 -4.2 [4] m. 5.2 [1] tr. J = 10 Hz, 5.5 [1] d. tr. J - 10 Hz. J - 8 
Hz. 6.7 - 6.8 [3] m. 6.9 - 7.0 [3] m. 7.16 - 7.3 [5] m. 7.9 [2] d. J = 8 Hz. 



Example 86 



6-(4-Carboxybenzyi)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 




^ 0.11 g of the product obtained in Example 80 are reacted following the same procedure as in example 
68. 0.1 g of the product are thus obtained. 

Yield: 95.8% of theory r.^^ r^y . 

NMR (CDCI3. 300 MHz): 1.2-1.7 [6] m, 2.25 [2] quintet. J = 8 Hz, 2.35 [2] tr. J = 8 Hz. 2.55 [1] dd. J = 
14 Hz J = 10 Hz. 2.65 - 2.8 [2] m. 2.95 -3.1 [[2] m, 4.05 - 4.15 [4] m. 5.2 [1] tr. J = 10 Hz. 5.5 [1] d. tr. J 
^ = 10 Hz J = 8 Hz, 6.7 - 6.8 [3] m. 6.85 - 6.95 [3] m, 7.2 -7.3 [5] m. 8.0 [2] d. J = 8 Hz. 



Examples 87 and 88 

50 

6-(4-Methoxycarbonylbenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-7(E)-octenolc acid methyl ester (trans-lsomer) 



55 



53 
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-(CH2)4- 




I2)4-C00CH3 



5 



OOCH3 



and 



TO 



6-(4-Methoxycarbonylbenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-7(Z)-octenoic acid methylester (cis-isomer) 



0.79 ml (1 mmol of n-butyllithium In hexane (content titrated) are added dropwise at -25 *C, under 
nitrogen to a solution of 0.72 g (1 .2 mmol) of 4-(4-phenoxybutoxy)ben2yltrlphenylphosphonium bromide In 
10 ml of absolute tetrahydrofuran. The reaction solution is subsequently stirred for 10 mins. at -25 *C and 
cooled to -70* C. Then at -70* C 1.8 ml of absolute DMPU are added dropwise followed by a solution of 
30 0.31 g (1 mmol) of 6-formyh7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester in 2 ml of absolute 
tetrahydrofuran. The mixture is subsequently stirred at -70 *C for 30 mins., 0.5 ml of methanol are then 
added and the mixture _is heated slowly to 0* C. After stirring for 30 mins. at o' C the mixture is diluted with 
water and extracted with ethylacetate. The organic phase is washed with water and a saturated sodium 
chloride solution, dried with sodium sulphate and concentrated by evaporation. The residue is chromatog- 
35 raphed with hexane/ether 9/1 and 8/2 on 50 g of silica gel (Merck Si 60, 0.04 - 0.063 mm). 2 fractions are 
thus obtained, the second of which contains the pure trans-isomer. The first fraction contains a mixture of 
the cis- and and trans-isomer and after being concentrated by evaporation is once again chromatog raphed 
with hexane/ether 70/30 on 250 g of silica gel. 2 fractions are thus obtained of which the first, after being 
concentrated by evaporation, yields 60 mg of the pure cis-isomer. After concentration by evaporation of the 
40 second fraction, together with the second fraction from the first chromatographic process. 
0.29 g of the pure trans-isomer are obtained. 
Yield: 1 1% of theory of the cis-isomer 
53% of theory of the trans-isomer 
Rf-value: 0.27 for the cfs-isomer (n-hexane: ether 7:3) 
45 0.21 for the trans-isomer (n-hexane:ether 7:3) 

NMR (CDCI3. 300 MHz) of the cis-isomer: 1.2-1.7 [6] m, 1.95 - 2.0 [4] m, 2.25 [2] Ir. J = 8 Hz. 2.6 - 2.8 
[2] m. 2.85 - 3.9 [1] m. 3.65 [3] s, 3.9 [3] s. 4.0 - 4.1 [4] m. 5.3 [1] tr. J = 10 Hz. 6.4 [1] d. J = 10 Hz. 6.7 
-7.0 [7] m. 7.1 - 7.3 [4] m. 7.9 [2] d, J = 8 Hz. 
of the trans-isomer: 

so 1.2-1.7 [6] m. 1.95 - 2.0 [4] m. 2.25 [2] tr. J = 8 Hz, 2.35 -2.45 [1] m. 2.65 - 2.85 [2] m, 3.65 [3] s. 3.9 [3] 
s. 4.0 - 4.1 [4] m. 5.8 [1] dd. J = 14 Hz, J = 8 Hz, 6.15 [1] d, J = 14 Hz. 6.85 - 6,95 [3] m, 7.2 - 7.35 [6] 
m, 7.95 [2] d. J = 8 Hz. 



55 Example 89 



6-{4-Carboxybenzyl)-8-[4-{4-phenoxybutoxy)phenyl]-7(E)-octenoic acid 



20 



15 




COOCH3 



25 



54 
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0.24 g of the product obtained in Example 87 (trans-isomer) are saponified following the same 
10 procedure as in Example 68. 0.2 g of the product are thus obtained. 

3.95 \05 [4] m. 5.8 [1] dd. J = 14 Hz. J = 8 Hz. 6,2 [1] d. J = 14 Hz. 6,8 [2] d. J = 8 Hz. 6.85 - 7.0 [3] 
m, 7.15 - 7,3 [6] m. 8.0 [2] d. J = 8 Hz. . 

75 

Example 90 

20 6-(4-Carboxyben2yl)-8-[4-(4-phenoxybutoxy)phenyl]-7(Z)-octenoic acid 



25 



30 



CH-(CH2)4-COOH 




OOH 



50 mg of the compound obtained in Example 88 (cis-isomer) are saponified following the same 
procedure as in Example 68. 40 mg of the product are thus obtained. 

NMR (oSt .loO^MHz): 1.2-1.7 [6] m, 1.95 - 2.0 [4] m, 2.3 [2] tr. J = 8 Hz. 2-6 - 2.8 [2] m 2^85 - 3.0 [1] 
m. 3.95 -4.05 [4] m. 5.3 [U tr. J = 10 Hz 6.35 tH d, J = 10 Hz, 6.75 [2] d. J = 8 Hz. 6.85 - 7.0 [5] m. 7.2 
40 [2] d. J = 8 Hz. 7.2 - 7.3 [2] m. 7.95 [2] d. J = 8 Hz. 



45 



Examples 91 and 92 



6-(4-Methoxycarbonylbenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(E)-octenoic acid methylester (trans-isomer) 



so 



55 



CH«C 




COOCHr 



OOCH^ 
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and 

6-(4-Methoxycarbonylbenzyl)-8-[3-(4-phenoxybutoxy)phenylh7(Z)-octenoic acid methylester (cis-isomer) 



'0^-(CH2)4-0--^^ <CH2)4- 



w CH«CH 



75 




COOCH3 



COOCH3 

0.72 g (1,2 mmol) of 3-(4-phenoxybutoxy)ben2yltripheny!phosphonium bromide are reacted with 0.31 g 
2Q (1 mmol) of 6-formyl-7-(4-methoxycarbonyl)heptanoic acid methyl ester and chromatographed following the 
same procedure as in Examples 87 and 88. 58.8 mg of the cis-isomer and 0.32 g of the trans-isomer are 
thus obtained. 

Yield: 10.8% of theory of the cis-isomer and 58.7% of theory of the trans-isomer 
Rrvalue: 0,29 for the cis-isomer (n-hexane:ether 7:3) 0,25 for the trans-isomer (n-hexane:ether 7:3) 
25 NMR (CDCI3. 300 MHz) of the cis-isomer: 

1,15-1.6 [6] m. 1.9 - 2.0 [4] m. 2.25 [2] tr, J = 8 Hz, 2.6 -2.8 [2] m, 2.8 - 3.0 [1] m, 3.65 [3] s. 3.9 [3] s. 
3.95 [2] tr. J = 8 Hz, 4.05 [2] tr, J = 8 hz, 5.35 [1] tr, J = 10 Hz. 6.4 [1] d, J = 10 Hz, 6.45 [1] s, 6.55 11] 
d. J = 8 Hz. 6.75 [1] dd. J = 8 Hz. J = 1 Hz, 6.9 - 7.0 [3] m. 7.1 - 7.3 [5] m. 7.9 [2] d, J = 8 Hz. 
of the trans-isomer: 

30 1 .25 - 1.7 [6] m. 1.95 - 2.05 [4] m. 2.25 [2] tr. J = 8 Hz, 2.4 -2.55 [1] m. 2.7 - 2.9 [2] m, 3.65 [3] s. 3.9 [3] s. 
4.0 - 4.1 [4] m. 5.95 [1] d. J = 14 Hz, J = 10 Hz. 6,15 [1] d. J = 14 Hz, 6.75 [1] dd. J = 8 Hz, J = 1 Hz. 
6.8 - 7.0 [5] m, 7.15 - 7.35 [5] m. 7.9 [2] d. J = 8 Hz. 



35 Example 93 



6-(4-Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(2)-octenoic acid 



45 



so 




COOH 



60 mg of the compound obtained in Example 92 (cis-isomer) are saponified following the same 
procedure as in Example 68. 30 mg of the product are thus obtained. 
Yield: 52.8% of theory 

NMR {CDCI3. 300 mHz): 1.15 - 1.6 [6] m. 1.9 - 2.0 [4] m, 2.2 [2] tr. J = 8 Hz. 2.6 - 2.8 [2] m. 2.85 - 3.0 [1] 
m, 3.9 [2] s. wide, 4.05 [2] s. wide, 5.4 [1] tr, J = 10 Hz, 6.4 [1] d. J - 10 Hz. 6.45 [1] s. 6.55 [1] d, J = 8 
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Hz. 6.7 [1] dd, J = 8 Hz, J = 1 Hz. 6.85 - 6.95 [3] m. 7.1 - 7.3 [5] m. 7.9 [2] d. J = 8 Hz. 
Exampie 94 

5 

6-{4-Carboxybenzyl)-8-[3-{4-phenoxybutoxy)phenyl]-7(E)-octenoic acid 



10 




/5 



-(CH2)4-< ^ 

CH« CHV,X'*'*v^'"^N^OOH 




OOH 



20 

0.35 g of the compound obtained in Example 91 (trans-isomer) are saponified following the same 
procedure as in Example 68. 0.28 g of the product are thus obtained. 

NMR (?Dct °300^Hz): 1.25 - 1.7 (6] m. 1.95 [43] s, 2.3 [2] tr. J = 8 Hz. 2.4 - 2.55 [1] m. 2 75 [2] d J = 
8 Hz. 4 05 [4] s. 5.95 [1] dd. J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 Hz. 6.7 [1] dd. J = 8 Hz. J = 1 Hz. 
6.8 - 7.0 [5] m. 7.15 - 7.35 [5] m. 8.0 [2] d. J = 8 Hz. 

Examples 95 and 96 

e-(4.Methoxycarbonylbenzyl)-8-t4-(4-ph©noxybutoxy)phenyl]-5-thia-7(E)-octenoic acid methylesler (trans- 
isomer) 

35 



40 




S(CH2)3-C00CH3 



45 



and 

SO 



9 



COOCH3 



e.(4.M9thoxycarbonylbenzyl)-8.(4.{4.phenoxybutoxy)phenyl>5-thia-7(Z)-octenoic acid methylester (cis-iso- 
mer) 



55 
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COOCH3 



0.72 g (1.2 mmol) of 4-(4-phenoxybutoxy)benzyltriphenylphosphonium bromide are reacted with 0.32 g 
;5 {1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanojc acid methyl ester and chromatographed 
fofiowing the same procedure as in Examples 87 and 88. 18.6 mg of the cis-isomer and 0.26 g of the trans- 
isomer are thus obtained. 

Yield: 3.3% of theory of the cis-lsomer 46.2% of theory of the trans-lsomer 

Rf-vaiue: 0.22 for the cis-isomer (n-hexane:ether 7:3) 0.15 for the trans-isomer (n-hexane: ether 7:3) 
20 NMR {CDCI3. 300 MHz) of the cis-isomer: 

1.55 - 17 [2] m. 1.9 - 2.0 [4] m. 2.25 [2] tr. J = 8 Hz. 2.4 [2] tr. J = 8 Hz. 2.95 [1] dd, J = 14 Hz. J = 10 
Hz. 3.05 [1] dd. J = 14 Hz, J = 8 Hz. 3.6 [3] s. 3.9 [3] s, 3.95 - 4.15 [5] m, 5.4 [1] tr. J = 10 Hz. 6.5 [1] d, 
J = 10 Hz. 6.7 -7.0 [7] m, 7.25 - 7.35 [4] m. 7.95 [2] d. J = 8 Hz. 
of the trans-isomer: 

25 1 -75 " 2.0 [6] m. 2.3 - 2.6 [4] m, 2.95 - 3.1 [2] m. 3.6 [1] q. J = 8 Hz, 3.65 [3] s. 3.9 [3] s. 4.05 [4] s wide, 
5.85 [1] dd. J = 14 Hz. J 8 Hz. 6.2 [1] d. J = 14 Hz. 6.8 [2] d. J = 8 Hz. 6.85 -7.0 [3] m, 7.95 [2] d, J 
= a Hz. 



30 Example 97 



6-(4-Carboxybenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoic acid 



40 




COOH 



45 

0.27 g of the compound obtained in Example 95 (trans-isomer) are saponified following the same 
procedure as in Example 68. 0.22 g of the product are thus obtained. 
Yield: 85.7% of theory 

NMR (CDCIa. 300 MHz): 1.75 - 2.06 [6] m. 2.25 - 2.6 [4] m, 2.9 - 3.1 [2] m. 3.6 [1] q. J = 8 Hz. 4.0 [4] s. 
5.85 [1] dd. J = 14 Hz. J = 8 Hz, 6.2 [1] d. J = 14 Hz. 6.8 - 7.0 [5] m. 7.2 - 7.3 [6] m. 7.95 [2] d. J = 8 
Hz. 



55 



Example 98 



6-(4-Carboxybenzyl)-8-[4-(4-phenoxybutoxy)phenyi]-5-thia-7(Z)-octenoic acid 



58 
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'C^^- ( CH2 U'O'^^^^^f^^' < CH2 ) 3-CO2H 



V 



10 



COjH 



18 mg of the compound obtained in Example 96 (cis-isomer) are saponified following the same 
procedure as in Example 68. 15.6 mg of the product are thus obtained Yield: 91 .2% of theo.7 
, NMR (CDCI3. 300 MHz): 1.6 [2] quintet, J = 8 Hz. 2.9 [4] s wide. 2.3 [2] tr J = 8 Hz^ 2.4 12] tr J - 8 Hz. 
" 2.9 - 3.1 (2] m. 3.9 - 4.15 [5] m. 5.4 [1] tr. J = 10 Hz. 6.5 [1] d. J = 10 Hz. 6.7 - 7,0 m m. 7.2 - 7.35 [4] m. 
8.0 [21 d. J = 8 Hz. 

Examples 99 and ICQ 

6-(4.methoxycarbonylben2yl)-8-[3-(4-phenoxybutoxy)phenyl]-5-thia-7(2)-octenoic acid methyl ester (cis-iso- 
mer) 

25 



SVv.'''*V^C00CH3 

30- CH«CH- 



35 




COOCH3 



and 6-(4-methoxycarbonylbenzyl)-8-l3-{4-phenoxybutoxy)phenyl]-5-thia-7-(E)-octenoic acid methyl ester 
(trans-isomer) 



4S 



^3^- (CH2)4-0-<("^ 



50 



SS 



OOCHs 



0 72 g (1 2 mmol) of 3.(4.phenoxybutoxy)benzyltriphenylphosphonium bromide, are reacted with 0.32 g 
(1 mmol) of 6-formyl-7-{4.methoxycarbonyiphenyl).5-thia-heptanolc acid methyl ester following the same 
procedure as in Example 87 and 88. 19.6 mg of the cis-Ssomer and 0.34 g of the trans-isomer are thus 



procedure 
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obtained. 

Yield: 3.5% of theory of the cis-isomer and 60.4% of theory of the trans-isomer 
Rf-value: 0.2 for the cis-isomer (n-hexane ether 7:3) 0.6 for the trans-isomer (n-hexane ether 7.3) 
NMR (CDCh. 300 MHz) of the cis-isomer: 
5 1.5 - 1.7 [2] m. 1,9 - 2.0 [4] m, 2.2 [2] tr, J = 8 Hz. 2.4 [2] tr. J = 8 Hz. 2,9 [1] dd. J = 14 Hz, J = 10 Hz. 
3.05 [1] dd. J = 14 Hz, J = 8 Hz. 3.8 [3] s. 3.9 [5] s wide. 4.0 - 4.15 [39 m, 5.5 [1] dr, J = 10 Hz. 8.35 [1] 
s. 6.45 [1] d. J = 8 Hz. 6.5 [1] d. J = 10 Hz. 6.7 [1] dd. J = 8 Hz. J - 1 Hz. 6.85 - 7.0 [3] m. 7.1 [1] tr. J 
= 8 Hz. 7.25 - 7.35 [4] m. 7.95 [2] d. J = 8 Hz. 
of the trans-isomer: 

;o 1.75 - 2.05 [6] m, 2.3 - 2.65 (4] m, 2.95 - 3.1 [2] m. 3.6 [1] q, J = 8 Hz. 3.65 [3] s, 3.9 [3] s. 4.05 [4] s wide. 
6.0 [1] dd. J = 14 Hz, J = 8 Hz, 6.2 [1] d. J = 14 Hz. 6.7 [1] dd, J = 8 Hz. J = 1 Hz. 6.8 - 7.0 [5] m, 7.2 
[1] tr. J = 8 Hz. 7.25 - 7.35 [4] m. 7.95 [2] d. J = 8 Hz, 



IS Example 101 



6-(4-Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic acid 



25 



30 




COOH 



19 mg of the compound obtained in Bcample 99 (cis-isomer) are saponified following the same 
35 procedure as in Example 68. 18 mg of the product are thus obtained. Yield: 99% of theory 

NMR (CDCh. 300 MHz): 1.6 [2] quintet. J = 8 Hz, 1.95 [4] s wide. 2.25 [2] tr. J = 8 Hz. 2.4 [2] tr, J = 8 
Hz, 2.9 -3.1 [2] m, 3.9 [2] s. wide, 4.0 -4.1 [3] m. 5.5 [1] tr. J = 10 Hz. 6.4 [1] s. 6.5 [1] d. J = 8 Hz. 6.55 
[1] d, J = 14 Hz. 6.7 [1] dd. J = 8 Hz. J = 1 Hz, 6.85 - 7.0 [3] m. 7.15 [1] tr. J = 8 Hz. 7.2 -7.35 [4] m. 
8.0 [2] d. J = 8 Hz. 



Example 102 



45 6-(4-Carboxybenzyl)*8-[3-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoic acid 




0.38 g of the compound obtained in Example 100 (trans-isomer) are saponified following the same 
procedure as in Example 68. 0.29 g of the product are obtained: 
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Yield: 80.4% of the theory 



NMR (CDCI3, 300 MHz): 1 .75 - 2.05 [6] m. 2.25 • 2.6 (4] m. 2.9 - 3.1 [2] m. 3.6 [1 ] q J = 8 Hz 4.05 [4] s 
wide. 6.0 [1] dd, J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 Hz. 6.75 [1] dd. J « 8 Hz. J = 1 Hz. 6.8 - 7.0 [5] 



m. 7,2 [1] tr. J = 8 Hz. 7.25 - 7.35 [4] m. 7,95 [2] d. J « 8 Hz 



Example 103 



ro 



6-(4-Methoxycarbonylbenzyl)-8-[2^4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoic acid methyl ester 



15 



20 



25 



30 



^^v^^- (CH2 )4-0-^^ 




CH«Cfrs^SVx^'*V^C00CH3 



OOCH3 



0 72 g (1 2 mmol) of 2-(4-phenoxybutcxy)benzyltriphenyiphosphonium bromide are reacted with 0.32 g 
(1 mmol) of 6-formyl-7-(4.methoxycarbonylphenyi)-5-thiaheptanoic acid methyl ester following the same 
procedure as in Example 87 and 88. 
0.22 of the trans-isomer are thus obtained, 
rield: 51.5% of theory 

Rrvalue: 0.22 (n-hexane:ether 7:3) ^ ^ ron o cm= r^i 1 - q 

NMR {CDCI3. 300 MHz): 1.75 - 2.05 [6] m. 2.3 - 2.65 [4] m. 3.0 [2] d. J = 8 Hz, 3.6 [3] s, 3.65 [1] q J - 8 
Hz, 3.9 [3] s. 4.05 [4] tr. J = 7 Hz. 6.0 [1] dd. J - 14 Hz. J = 8 Hz. 6.55 [1] d. J - 14 Hz, 6.8 - 7.0 [5] m. 
7.1 -7,35 [5] m. 7.4 [1] d. J =^ 8* Hz. 7.95 [2] d, J 8 Hz. 



35 



Example 104 



40 



45 



6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-5-thla-7(E)-octenoicacld 



50 



CH»C 




55 



0.29 g of the compound obtained In Example 103 are saponified following the same procedure as In 
Example 68. 0.1 g of the product are thus obtained. 

Yield: 39.9% of theory. , « u o 

NMR (CDCIa. 300 MHz): 1.75 - 2.0 [6] m. 2.25 - 2.6 [4] m. 2.95 - 3.05 [2] m. 3.65 [1] q. J = 8 Hz. 3.95 - 
4.05 [4] m. 6.0 [1] dd. J = 14 Hz. J = 8 Hz. 6.55 [1] d. J - 8 Hz. 6.8 - 7.0 [5] m. 7.1 - 7,35 [5] m. 7.4 [1] 
d. J = 8 Hz. 7.95 [2] d. J - 8 Hz, 
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Example 105 



6-(4-Methoxycarbonylbenzyl)-8-[2-(4-phenoxybutoxy)phenyl>7(E)-octenoic acid methyl ester 



ro 



75 



CH=C 




COOCH'; 



OOCH^ 



20 



25 



0.72 g (1.2 mmol) of 2-(4-phenoxybutoxy)benzyltriphenylphosphonium bromide are reacted wjth 0.31 g 
(1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyI)heptanoic acid methyl ester following the same procedure 
as in Example 87 and 88. Only the trans-isomer is Isolated, of which 0.4 g are obtained. 
Yield: 73.4% of theory 
Rrvalue: 0.32 (n-hexane: ether 7:3) 

NMR {CDCI3. 300 MHz): 1.2-1.7 [6] m. 1.9 - 2.0 [4] m, 2.25 [2] tr. J = 8 Hz, 2.4 - 2.55 [1] m, 2.7 - 2.9 [2] 
m, 3.6 [3] s, 3.9 [3], 3.95 - 4.05 [4] m. 6.0 [1] dd. J = 14 Hz. J = 8 Hz, 6.55 [1] d, J = 14 Hz. 6.7 - 7.0 [5] 
m, 7.1 - 7.3 [5] m. 7.35 [1] d. J = 8 Hz. 7.95 [2] d, J = 8 Hz. 



30 



35 



40 



46 



Example 106 



6-(4*Carboxybenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-7(E)-octenolc acid 



i CH2 ) 4 -O^'X-^ 



CH-C 




OOH 



OOH 



0.4 g of the compound obtained in Example 105 are saponified following of the same procedure as in 
Example 68. 0.35 g of the product are thus obtained. 
Yield: 92.3% of theory 

NMR (CDCI3, 300 MHz): 1.2-1.7 [5] m, 1.9 - 2.0 [4] m. 2.3 [2] tr, J = 8 Hz. 2.4 - 2.55 [1] m, 2.7 • 2.75 [29 
m. 3.95 -4.05 [4] m. 5.95 [1] dd. J = 14 Hz. J = 8 Hz. 6.55 [1] d, J = 14 Hz, 6.7 - 7,0 [5] m. 7.1 • 7.3 [5] 
m. 7.35 [1] d. J = 8 Hz. 8.0 [2] d, J = 8 Hz, 



55 



Example 107 



6-(4-Methoxycarbonylphenyl)-9-(4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid methyl ester 
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3 



0 47 g (0.6 mmol) of 2-[4-(3-phenoxypropoxy)ph9nyl]ethyltriphenylphosphonium tosylate are reacts 
w with 0,15 g (0.5 mmol) of 6-formyi-6-{4-methoxycarbonylphenyl)-hexanolc acid methyl ester following tl 
same procedure as In Example 67. 10.7 mg of the product are thus obtained. 
Yield: 4%of theory 

Rrvalue: 0.49 (n-hexane:ether 1:1) « . . ^ r<»i o -tc r-n ^ i - 

NMR (CDCI3. 300 MHz): 1 .2 - 1 .7 [6] m. 2.2 - 2.4 [49 m. 3.4 [2] d. J = 8 Hz. 3.65 [3] S. 3.75 [1] q. J - 
^5 Hz. 3.9 [3] s. 4.1 - 4.2 [4] m. 5.55 - 5.65 [2] m. 6.7 - 7.0 [6] m. 7.2 - 7.35 [5, 8.0 [2] d. J = 8 Hz. 



Example 108 



20 

6-(4-Carboxypheny!)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 




10.7 mg of the compound obtained in Example 107 are saponified following the same procedure as 
Example 68. 8.6 mg of the product are thus obtained. 

rield: 85.6% of theory , ^ ^ ^ ^ ^ o r..i «= . 

NMR (CDCI3. 300 MHz): 1.2 - 1.7 [6] m, 2.2 - 2.4 [4] m. 3.4 [2] m. 3.8 [1] q. J = 8 Hz. 4.1 - 4.2 [4] m. 5.< 
- 5.2 [2] m. 6.7 - 7.0 [6] m. 7.2 - 7.4 [5] m, 8,0 [2] d. J = 8 Hz. 



Example 109 

40 

6-(4.Ethoxycarbonylben2yl)-7(Z). 1 0(Z)-hexadecadienoic acid ethyl ester 



45 



so 



55 




OOC2H5 



0 67 g (1 2 mmol) of 3(Z)-nonenyltriphenyl phosphonium tosylate are reacted with 0.31 g (1 mmol) of 7- 
(4-ethoxycarbonylphenyl)-6-formylheptanoicacid ethyl ester and chromatographed following the same pro- 
cedure as in Example 67. 0.3 g of oily product are thus obtained. 
Yield: 68% of theory 

Rf-vaiue: 0.39 (n-hexane:ether 85:15). ^ . , « ui 

NMR (COCb. 300 MHz): 0.9 [3] tr, J = 8 Hz, 1.2-1.7 [18] m. 1.9 [2] q, J = 8 Hz. 2.25 [2] tr. J = 8 Hz. 
2.35 . 2.8 [5] m. 4.1 [2] q. J = 8 Hz. 4.35 [2] q. J = 8 Hz. 5.0 - 5.15 [2] m. 5.25 - 5,35 [2] m. 7.2 [2] d. J = 
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8 Hz. 7.9 [2] d. J = 8 Hz. 
Example 110 

6-(4-Carboxyben2yl)-7(Z). 10(Z)-hexadecadienoic acid 




0.3 g of the compound obtained in Example 104 are saponified following the same procedure as in 
Example 68. 0.2 g of a solid product are thus obtained. 
Yield: 76% of theory 
20 Rrvalue: 0.41 (methylene chlorlde:methanol 95:5) 

NMR (CDCI3. 250 MHz): 0.9 [3] tr, J = 8 Hz, 1.2 - 1.7 [12] m. 1.9 [2] q. J = 8Hz. 2.3 -2.8 [7] m, 5.0 - 5.15 
[2] m. 5.25 - 5.4 [2] m. 7.25 [2] d. J = 8H2. 8.0 [2] d, J = 8Hz. 



25 Example 111 and 112 



6-(4-Methoxycarbonylben2yl)-8-[3-(5-phenoxypentyl)phenyl]-7(Z)-octenoic acid methyl ester (cis-lsomer) 



30 




COOCH3 



^ 6-(4-methoxycarbonylbenzyl)-8-[3-(5-phenoxypentyi)phenyl]-7(E)-octenoic acid methyl ester (trans-lsomer) 




299.6 mg (0.5 mnnol) of 3-(5-phenoxypent-1-yl) benzyltriphenylphosphonium bromide are reacted with 
Q.17 g (0.555 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanotc acid methyl ester and chromatog- 
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raphed following the same procedure as in Example 87 and Sa 32 mg of the cis-isomer and 134 mg of the 
trans-isomer are thus obtained. 

Yield: 13% of theory of the cis-isomer 53% of theory of the trans-isomer 
Rf: 0.35 for the cis-isomer {n-hexane:ethylacetate 8:2) 
5 0.30 for the trans-isomer (n-hexane:ethy!acetate 8:2) 

NMR (CDCb. 300 MHz) of the cis-isomer: o a roi m o ft 

1.15 - 1.7 [10] m. 1.7 [2] quintet. J = 8 Hz. 2.2 [2] tr. J = 8 Hz. 2.55 [2] tr. J = 8 Hz 2 6 - 2^8 [2] m 2.8 - 
2 95 [1] m. 3.65 [3] s. 3.9 [3] s. 3.95 [2] tr. J = 8 Hz. 5.35 [1] tr. J = 10 Hz, 6.4 [1] d, J = 10 Hz. 6.65 [1] 
s! 6.8 [1] d. J - 8 Hz. 6.85 - 7.0 [4] m. 7.1 - 7.2 [3] m. 7.25 -7.35 [2] m. 7.9 [2] d. J = 8 Hz. 

10 of the trans-isomer: ^ , ^ « . i o u 0-7 

1.2 - 1.75 [10] m. 1.8 [2] quintet. J = 8 Hz. 2.25 [2] tr. J = 8 Hz. 2.4 - 2.55 [1] m. 2.6 [2] tr J ^ 8 Hz. 2.7 - 
285 [2] m, 3.65 [3] s, 3.9 [3] s. 3.95 [2] tr. J = 8 Hz. 5.95 [1] dd. J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 
Hz, 6.85 - 6,95 [3] m. 7.0 [1] d. J = 8 Hz. 7.05 - 7.3 [7] m. 7.9 [2] d. J = 8 Hz. 



Example 113 




30 



8,25 mg of the compound obtained in Example ill (transnsomer) are saponified following the same 
procedure as in Example 68. 74 mg of the product are thus obtained. 

Rri^Iul^lSTmoSe solvent: organic phase of a vigorously shaken mixture of 44 ml of ethylacetate. 8 ml 
35 of glacial acetic acid. 20 ml of isooctane and 40 ml of water). „ i 

NMR (CDCIs. 300 MHz): 1.2-1.7 [10] m. 1.8 [2] quintet. J = 8 Hz. 2.3 [2] tr. J = 8 2.4 - ^ f 5 (1 ] m. 
26 [2] tr, J = 8 Hz. 2.7 - 2.85 [2] m. 3.95 [2] tr, J = 8 Hz. 5.95 [1] dd. J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 
14 Hz. 6.8 - 6.95 [3] m. 7.0 [1] d. J = 8 Hz. 7.1 - 7,3 [7] m. 8.0 [2] d. J = 8 Hz. 



40 

Example 114 



6-{4-Carboxybenzyl)-8-[3-(5-phenoxypentyl)phenyl]-7{Z)-octenolc acid 

45 
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20 mg of the compound obtained in Example 112 (cis-isomer) are saponified following the same 
procedure as in Example 68. 16.5 mg of the product are thus obtained. 
Yield: 87% of theory 

Rrvalue: 0.67 (mobile solventorganic phase of a vigorously shaken mixture of 44 ml of ethylacetate, 8 ml of 
5 glacial acetic acid, 20 ml of isooctane and 40 mi of water). 



Example 115 

10 

6-(4-Methoxycarbonylben2yl)-8-[4-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid methyl ester 



75 




146.4 mg (0.25 mmol) of 4-(5-phenoxypent-1-yl)ben2yltripheny!phosphonium bromide are reacted with 
77.2 mg (0.25 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester and chromatog- 
raphed following the same procedure as in Example 87 and 88. 27 mg of the trans-lsomer are thus obtained 
25 as the product in addition to a very small amount of the cis-isomer, which was discarded. 

Yield: 21% of theory 

Rr value: 0,13 (n-hexane:ethyl acetate 88:12) 

NMR (CDCI3. 300 MHz): 1.2-1,7 [10] m, 1.8 [2] quintet, J = 8 Hz. 2.25 [2] tr. J = 8 Hz, 2.35 - 2.5 [1] m, 
2.6 [21 tr.-J = 8 Hz. 2.65 = 2.8 [2] m, 3.65 [3] s. 3.9 [3] s. 3.95 [2] tr. J = 8 Hz, 5.9 [1] dd, J = 14 Hz. J = 
30 8 Hz, 6.2 [1] d. J = 14 Hz. 6.85 - 6.95 [3] m, 7.1 [2] d. J = 8 Hz. 7.2 - 7.35 [6] m. 7.95 [2] d, J = 8 Hz. 



Example 116 



35 

6-(4-Carboxybenzyl)-8-[4-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid 




15.3 mg of the compound obtained in Example 115 are saponified following the same procedure as in 
Example 68. 15.4 mg of the product are thus obtained. 
Yield: 100% of theory 

Rpvalue: 0.67 (mobile solvent: organic phase of a vigorously shaken mixture of 44 ml of ethyl acetate. 8 ml 
of glacial acetic acid, 20 ml of isooctane and 40 ml of water). 



Example 117 
55 

6-(4-Carboxybenzyl)-5-thia-7(E). 9(E), 11(z). 14(z)-eicosatetraenoic acid 5.5-dioxide 
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A solution of 0.37 (0.6 mmol) of oxone (2KHSOs 'KHSOd 'KaSO*) in 3.7 ml of water was added to a 
solution of 30 mg (0.06 mmol) of 6-(4H:arboxybenzyl)-5-thia-7(E). 9(E). 11(z). 1 4(z)-eicosatetraenoic acid in 
120 ml of methanol-water (1:1) as it was stirred at 0*C. The resultant solution was stirred overnight at 0 
and then evaporated in vacuo to remove the methanol. The resultant aqueous residue was extracted twice 

5 with methylenechloridi.ThTcombined extracts were dried over sodium sulfate and the^ evaporated in 
vacuo. The residue was purified by preparative HPlC on a Lichrosorb RP-8 (7 m....) colu...n using siution 
;:itir5cetonitrile/water/acetic acid (40:60:0.1) which had been adjusted to pH 5.6 with concentrated aqueous 
ammonia. The product eluent was evaporated in vacuo to remove most acetonitrile. then acidified with 1 N 
HCI and finally extracted with toluene. The product was dried over sodiumsulfate and evaporated in vacuo 

JO to yield 3 mg of purified product. 
Yield: 9.2% of theory 
HPLC: 2 min. retention time; 

Uchrosorb RP 18 (7 urn). 25 cm x 4 mm. solvent as given above. 4.5 ml/min.. detection at 280 nm. 



Example 118 

1 -bromo-4-pheny Ibutane 




15 0 g (0.1 mol) 4-phenylbutanol and 39.8 g (0.12 mol) carbontetrabromide were dissolved m 500 ml 
dry dichloromethane and cooled to 0*C. 36.7 g (0.14 mol) triphenylphosphine was then added and the 
mixture stirred 1.5 h under argon at o"C then evaporated in vacuo. The resulting mixture was stirred in 
ether-hexane (1:1) and filtered to remove insoluble material. The filtrate was then passed through a pad of 
silicg gel and concentrated to give a pale yellow liquid 21 .3 g. Yield: 100% of theory 
TLC Rf: 0.57 (ether-hexane i:i) 

NMR (CDCb. 60MHz): 1.6-1.8l4]m. 2.55[2] t. J = 7H2 3.3[2], t. J = 7Hz. 7.2[5]s. 



35 



40 



Example 119 

4-phenylbutyltriphenylphosphonium bromide 



4S 




Ph^Br 



so 



55 



A solution of 10.65 g (50 mmol) 1-brcmo-4-phonylbutane and 13.1 g (50 mmol) triphenylphosphine in 
100 ml acetonitrile was refluxed for 18 h under argon, then concentrated in vacuo. The residue was 
triturated with ether and the resulting solid was collected by filtration and washed with ether 20.7 g. 
m.p.: 136-138' C 
Yield: 87% of theory 
TLC Ri: 0.30 (CHaCl2:fWleOH 9:1) 

NMR (CDCI3 6OMH2) : 1 .6-2.0t4] m. 2.6[2]. t. J = 7Hz. 3.6-4.0(2] m. 7.0[5] s. 7.5-7.8{15] m. 



Bcample 120 
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1 -(3-bromopheny!)-5-phenylpent-1 (E)ene 

e e 



5 




PhaBr 



Using the procedure of example 119 and 10.75 g (50 mmol) 3-phenoxypropylbromide and 13.1 g (50 
mmol) triphenylphosphine gave a white solid m.p. 179.5-180.5*0, 22.4 g. 
Yield: 93% of theory 
TLC R,: 0.30 (CH2CI2: MeOH 9:1) 

NMR (CDCI3. 60MHz): 2.1 [2] m, 3.7[2] m. 4.02[2] t. J « 5Hz. 6.7-7.2[5] m, 7.7[15] m. 



Example 121 



1 -(3-bromopheny l)-5-phenylpent-1 {E)ene 



25 




9.6 g (20 mol) 5-phenylpentyitriphenyIphosphonium bromide in 120 ml dry tetrahydrofuran was cooled 
to -78 *C under argon and 16.4 ml (20 mmol) n-butyllithium in hexane (content titrated) was added and the 
mixture allowed to warm to -20* C until a clear (orange) solution resulted. This was cooled to -78* C and 2.4 
ml (20 mmol) 3-bromobenzaldehyde was added. This was allowed to reach room temperature then diluted 
with" water and extracted twice with etheV. The combined organic phases were washed with saturated 
sodium chloride solution and concentrated in vacuo. The residue was triturated with ether-hexane (1:1) and 
filtered to remove insoluble material. The filtrate was then filtered through a pad of silica gel and 
concentrated In vacuo to give a yellow liquid 4.6 g. 
Yield: 76% of theory 
TLC Rf: 0-53 (ether-hexane 1:1) 

NMR (CDCI3. 60MHz) 1.65[2] t, J =: 7Hz. 2,20t2] t. J = 7Hz. 2.52[2] t J = 7Hz. 5.56[1J dt. J = 12H2. J = 
7Hz, 6.1 7[1] dt J = 12H2. J = 1.5JZ. 6.9-7.4[9] m. 



Example 122 



1 -(3-bromophenyl)-4-phenoxybut-1 (E)6ne 



50 




Following the procedure of example 121 using the product of example 120 gave a pale yellow liquid 4.8 
55 g. Yield: 80% of theory 

TLC Rf: 0.50 (ether-hexane 1:1) 

NMR (CDCI3. 6OMH2): 2.7[2] dd. J = 6H2. J 1.5Hz. 3.95[2] t J = 6H2 5.77[1] dt J = 12H2. J = 6H2. 
6.46[1] dt J = 12Hz. J = 1.5Hz, 6.9-7.5[9] m. 
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Example 123 



2-(3-[5-phenylpent-1 {E)enyl]ph0nyl)ethanol 



10 




IS 



20 



28 g (8 3 mmol) 1-(3-bromophenyl)-5-phenylpentene was dissolved in 30 ml dry tetrahydrofuran and 
cooled to -78* C under argon. 5 ml (8.3 mmol) t-butyllithium solution in pentane was added. Atter 15 min. 2 
ml ethyleneoxide was added and the solution was allowed to reach room temperature, it was poured into 
ammonium chloride solution and extracted twice with ether. The combined extracts were washed with 
saturated sodium chloride solution then concentrated in vacuo. The residue was chromatographed on 80 g 
of silica gel (Merck Si60. 0.063-0.200 mm) to give a fraction which on concentration in vacuo gave a 
colourless liquid 1 .4 g. 
Yield: 53% of theory 

TLC Rf: 0.18 (ether-hexane 1:1) ^i. = e 

NMR (CDCI3. 60MH2): 1.4-1.8[6] m. 2.1t1] s. 2.60[2] t. J = 7H2. 2.80[2] t. J = THz. 3.80[2] t. J = 7Hz, 5.6- 
6.0[1] m, 6.3[1] d, J = 4Hz, 6.7-7.3[9] m. 



25 



Example 124 



2-(3-[4-phenoxybut-1(E)enyl]phenyl)ethanoI 



30 



35 



40 




Following the procedure of example 123 but using 1.22 g (4 mmol) 1-(3-bromGphenyl)-4-phenoxybutene 
gave an oily product after chromatography 0.44 g. 
Yield: 40% of theory 

TLC Rf: 0.1 2 (ether-hexane 1:1) ^l. 
NMR (CDCI3. 60MHz): 1.6-1 .8(2]m. 2.7512] t, J = 7Hz. 3.75[21 1 J = 7H2. 3.99[2] dt J = 7H2. 1.5Hz, 5.6- 
6-0t1] m, 6.3[1] d. J = 4Hz. 6.7.7.3[9] m. 
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Example 125 



2-(3-C5-phenylpentyl]phenyl)ethanol 



50 




55 1 4 9 (2-3-[5-phenylpentenyl]phenyl)ethanol in 100 ml ethyl acetate was treated with 200 mg 10 % 
palladium on charcoal and hydrogen at 1 bar for 1 h. The mixture was filtered through celite and 
concentrated in vacuo to give a colourless oil 1.42 g. 
Yield: 99% of theory 
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# 



TLC Rfi 0.18 (ether-hexane 1:1) 

NMR (CDCI3. 6OMH2): 1.4-1 .8[6] m. 2.1(1] s. 2.6[4] t. J = 7H2, 2.80 [2] t. J = 7 Hz. 3.8[2] t. J = 7Hz, 7.1- 
[4] s. 7.2[5] s. 



Example 126 



2-(3-[4-phenoxybutyl]phenyl)ethanol 



TO 




H 



75 



20 



0.44 g 2-(3-[4-phenoxybutenyl]phenylethanol was hydrogenated following the procedure of example 125 
to give a colourless oil 0.44 g. 

Yield: 99% of theory 

TLC R,: 0.12 (ether-hexane 1:1) 

NMR {CDCI3. 6OMH2): 1.6-1.9[4] m. 2.1 [1] s, 2.5-2.8[21 m, 2.73[2] t. J = 7Hz. 3.72[2] t, J - 7Hz, 3.8-4.0[2] 
m, 5.8-7.4[9] m. 



25 



Example 127 



l-(3-[2-bromoethyl]phenyl)-5-phenylpentane 



30 




35 Following the procedure of example 118 1.4 g (5.3 mmol) of 2-(3-[5-phenylpentyl]phenyl)ethanol gave 
an oily product 1 .62 g. 
Yield 96% of theory 
TLC R,: 0.62 (ether-hexane 1:1) 

NMR (CDCI3. 60MHz): 1.4-1 .7[6] m. 2.53[4] t. J = 7Hz. 3.2-3.3[4] m. 6.85-6.96[4] m, 7.06[51 S. 

40 

Example 128 



1 -<3-[2-bromoethyl]phenyl)-4-phenoxybutane 



50 




Following the procedure for example 118 0.44 g (1.6 mmol) 2-(3-[4-phenoxybutyl]phenyl)ethanol gave 
55 an oily product 0.38 g. 
Yield: 70% of theory 
TLC RF 0.55 (ether-hexane 1:1) 

NMR (CDCI3. 6OMH2): 1.6-1.8[4] m. 2.5-2.8[2] m. 2.9-3.6 [4] m, 3.8-4.0[2] m. 6.7-7.4[91 m. 
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15 



0 99 g (3 mmol) 1.(3-I2-bromo©thyl]phenyl)-5-phenylpentane was heated with 0,78 g (3 mmol) tnphenyl- 
phosphine at 90* C for 2 days in the absence of solvent. The glassy solid was dissolved in dichloromethane 
and chromatographed on 50 g silica gel eiuting initially with dichloromethane than with 10% methanol in 
dichloromethane. Removal of solvent in vacuo gave a glassy solid 1 .62 g. 
Yield: 91% of theory 

TLC Rfi 0.20 (dichloromethaneimethanol 10:1) ^ ^ ^ ori=i -r o 

NMR (CDCI3. 6OMH2): 1.2-1.7[6] m. 2.2-2.6[41 m, 2.7-3.1[2] m. 3.7.4.0[2] m. 6.4-6,7[4] m. 6.5-6.8[5] m. 7.2- 

2^ 7.6[15] m. 



Example 130 

2-(3-[4-phenoxybutyl]-phenyl)ethyl triphenylphosphonium bromide 




0 37 g (1.1 mmol) i.(3-[2-bromoethyl]phenyl)-4-phenoxybutane and 0.29 g (1.1 mmol) tnphenyl- 
phosphine were refluxed for 6 days in 10 ml ethanol. The solution was concentrated in and chromatog- 
raphed on 40 g silica gel with dichloromethane and then 10% methanol-dichloromethane. The fractions 
were concentrated in vacuo to give a colourless glass 0.50 g. 
Yield: 76% of theory 

TLC Rf; 0.22 (dichloromethane:methanol 9:1) 
^ NMR (CDCI3, 60MHz): 1.7-1.9[4] m. 2.5-2.9t4] m. 2.7-3.1[2] m. 3.7-4.0[41 m. 6.8-7.4[9] m. 7.5-8.0[15] m. 
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Example 131 



Ethyl 6-(4-carbethoxybenzyl)-9-(3-{5-phenylpentyll-phenyl)-non-7(2)enoate. 



50 



55 




02C2H5 



02C2H5 
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Following the procedure of example 121 0.81 g (1.4 mmol) 2-(3-[5-phenylpentyl]phenyl)- 
ethyltriphenylphosphonium bromide and 0.42 g (1 .4 mmol) ethyl 7-(4-carbethoxyphenyl)-6-formylheptenoate 
gave an oily product which was chromatographed on 40 g silica gel (Woelm 0.040-0.063 mm) with 
etherihexane (3.17) to give a fraction which on concentration in vacuo gave a colourless oil 213 mg. 
Yield: 28% of theory 
TLC Rf: 0.28 (ether:hexane 1 :4) 

NMR (CDCb. 60MHz): 1.33[6] t. J = 7Hz. 1.5-1 .8[1 3] m, 2,17(2] t. J = 7H2, 2.3-2.7[6] m. 2.96(2] d, J = 
6Hz, 3.95(2] q. J = 7H2. 4.23(2] q. J = 7Hz. 5.05(1] d, J = IOH2, 5.35(1] dt, J = IOH2, J = 6Hz. 6.6(2] m. 
6.8(2] m, 6.95-7.05(7] m, 7.74(2] d. J = 7H2. 



Example 132 



15 6-(4-carboxyDenzyl)-9-(3-[5-phenylpentyl]phenyl)-7(Z)nonenoic acid 



20 



25 




CO2H 



30 



35 



The product of example 131 was saponified by dissolving in 2 ml THF and refluxing for 24 h with 2 ml 
1M sodium hydroxide solution. The solution was acidified with 1M hydrochlorid acid and extracted twice 
with ethyl acetate. The combined organic phases were washed with saturated sodium chloride solution, 
dried with magnesium sulphate then' concentrated in vacuo to give a waxy white solid 180 mg. 
Recrystallisation from ether-hexane gave a powder m.p. 123-124* C. 
Yield: 94% of theory 
HPLC Lichrosorb RP-18 (7 uM) column 
MeCN:H20 AcOH 90:10; 0.1 pH 5.6 at 1 ml/min. tR 5.7 min. 

NRM (CDCb. 60MHz): 1.4-1,8(13] m. 2.1-2.7(9] m. 3.05(2] d. J = 6Hz, 5.0-5.6(3] m. 6.7(2] s, 6.9(2] s, 7.0- 
7,3(7] m. 7.92(2] d, J = 8H2. 



40 



Example 133 



45 



Ethyl 6-(4-carbethoxybenzyl)-9-(3-[4-phenoxybutyl]phenyl)non-7(Z)enoate 



50 



55 




CO2C2H5 



Following the procedure of example 121 0.43 g (0.7 mmol) 2-(3-(4-phenoxybutoxy]phenyl)ethyl 
triphenylphosphonium bromide and 0.23 g (0.7 mmol) ethyl 7-(4-carbethoxyphenyl)-6-formyl heptanoate 
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gave an oily product which was chromatographed on 25 g silica gel (Woelm 0.040-0.063 mm) with ether- 
hexane 1:4 to give a fraction which on concentration in vacuo gave an oil 164 mg. 
Yield: 38% of theory 

TLC Rf: 0.28 (ether:hexane 1:4) _ 
NMR (CDCb. 60MHz): 1.20[3] t. J = 7Hz. 1.35[3] t. J = 7 Hz. 1.3-1 .6[41 m. 1.6-r9[6] ^; 2.20[2] t.^^^^ 
7Hz. 2.5-2.7[5] m, 3.012] d. J = 6Hz, 3.85[2] m. 4.0512] q, J = 7Hz, 4.25i2] q. u - /..z, ^.^^y , .... ^.w^,., 
dt. J = 9Hz. J = 4H2. 6.82[2] d, J - 8H2. 6.6-7.0[5] m. 7.06 d. J = 8Hz. 7.0-7.3t2] m. 7.87[2] d. J = 8Hz. 



70 Example 134 



6-(4-carboxybenzyl)-9-<3-[4-phenoxybutyl]phenyl)non-7(Z)enoic acid 



rs 



20 




CO2H 



25 



30 



35 



The product of example 133 was saponified by dissolving in 3 ml tetrahydrofuran and refluxing for I8h 
with 3 ml aqueous lithium hydroxide solution (10 mg/ml). The solution was then acidified with 1M 
hydrochloride acid and extracted twice with ethyl acetate. The combined organic phases were washed with 
saturated sodium chloride solution, dried with magnesium sulfate then concentrated in vacuo giving a white 
solid 80 mg m.p. 93-95* C. 

Yield: 58% of theory . ■ . 

HPLC tichrosorb RP-18 (7 urn) column. 

MeCN:H20: AcOH 70:30:0.1, pH 5.6 at 1 ml/min, tR 12,7 min. 

NMR (CDCI3. 6OMH2): 1.25-1.9t12] m. 2.25[2] t. J = 7Hz. 2.3-2,7[5] m. 3.0512] d. J = ^Hz. 3.85[2] t. J = 
6Hz. 5.0511] m. 5.35[1] dt. J = 9Hz. J = 4Hz. 6.65t3] s. 6.80[2] d. J = 8Hz, 6.75-7.0(2] m. 7.07[4] d. J = 
8Hz. 7.85[2] d. J = 8H2. 



Example 135 
40 ^ 



Methyl 4-hydroxybutanoate 



45 



2 3 



50 8 61 g (0.1 mol) 7-butyrolacetone in 100 ml dry methanol was stirred for 1 h with 1.0 g (0.02 mol) 
sodium methoxide, under argon 1.1 g (0.02 mol) ammonium chloride was added and the solvent ^©"^oved in 
vacuo The resulting liquid was dissolved in dichloromethane and washed with saturated sodium chloride 
solution. The organic phase was dried with magnesium sulphate and concentrated in vacuo to give a 

55 Se?d:^87%^i^ NMR (CDCI3. 60MHz): 1.85[2] t, J = 7Hz. 2.40[2] t. J = 7H2. 3.57[2] t, J = 7Hz. 3.67- 
[3] s, 4.1 [1]s. 
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Example 136 



Methyi-4-oxobutanoate 



5 



0HCV^X^02CH3 



To 10.3 g (86 mmol) methyl 4-hydroxybutanoate In 100 ml dry dichloromethane was added 20 g (93 
mmot) pyridinium chlorochromate. After 4 h this was filtered through a pad of florisil and concentrated in 
vacuo. Kugelrohr distillation gave 3.95 colourless liquid. 
Boiling point: 50 *C 0.5 mbar 
Yield: 39% of theory 

NMR (CDCI3. 6OMH2): 2.4[2] m. 2.6[2] m. 3.65 [3] s, 9.72[1] s. 



Example 137 



Following the procedure of example 57 1.9 g (17 mmol) methyl 4-oxobutenoate gave an oily residue 
which was purified by Kugelrohr distillation as a colourless liquid 1 .8 g. 
jQ Boiling point: 40* C 0.5 mbar 
Yield: 56% of theory 

NMR (CDCI3. 60MHz): 0.18[9] s. 2.8-3.2[21 m. 3:63[3] s. 4.64[1] m. 6.35[1] m. 



j5 Example 138 



Methyl 3-(4-carbomethoxyphenylthio)-4*oxobutanoate 



A solution of 2.0 g (10 mmol) 4-methoxycarbonylphenylsulphenic acid chloride in 25 ml carbon 
50 tetrachloride was slowly added to a solution of 0.94 g (5 mmol) methyl 4-trimethylsilyloxybutene In 20 ml 
dichloromethane at -20 *C. After 1 h 2 ml methanol was added and the solvent removed at reduced 
pressure to give a semi-solid. This was triturated with ether filtered and concentrated in vacuo to give an 
oily residue which was chromatographed on 50 g silica get with ethylacetate-hexane 1:4 to give a pale 
yeilow oil 0.30 g. 
S5 Yield: 21% of theory 



NMR (CDCI3. 60MHz): 2.83[2] m, 3.71 [3] s, 3.75[1] m. 3.90[3] s. 7.48[2] d. J = 9Hz, 7.94[2] d, J = 9Hz, 
9.62(1] d. J = 1.5 Hz. 



20 



Methyl 4-trimethyisiiyloxy-but-3enoate 



25 





CO2CH3 
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Example 139 

3-(4-Fluorophenoxy)propyl bromide 



10 




A mixture of 11.2 g (0.1 mol) of 4-fluorophenol. 16.5 g (0.12 mol) of pulverized potassium carbonate. 
20.2 g (0.1 mol) of 1 .3-dibromopropane and 100 ml of anhydrous dimethoxyethane was refluxed under 
nitrogen for 6 h and then cooled. The mixture was diluted with methylene chloride and washed with water. 
The resultant organic product solution was dried over NaaSO* and evaporated in vacuo. The residue was 
chromatographed on silica gel using cyclohexane elution to give pure product. 
Yield: 29% of theory 

NMR (CDCI3. 60MHz): 2.29[2] q. J 8Hz. 3.59[2] t J = 8Hz. 4.06(2] t. J = BHz, 6.8-7.0[4] m. 



Example 140 



2-{3-[3-(4-Fluorophenoxy)propoxy]phenyl}ethanol 



30 




By following the procedure of example 9 and using 3-(4-fluorophenoxy)propyl bromide rather than 4- 
phenoxybutyl bromide and 2-(3-hydroxyphenyl)ethanol rather than 2-(4-hydroxyphenyl)ethanol, the title 
compound was prepared. 
Yield: 95% of theory 

NMR (CDCI3. 250 MHz): 1.44[1] d, J = 8H2, OH, 2.24[21q. J = 8Hz, 2.83[2] t, J = 8Hz, 3.85[2] q, J = 
8Hz. 4.11 [2] t. J = 8Hz. 4.15(2] t J = 8Hz. 6.75-7.25(8] m. 

Example 141 

2-{3-(3-(4-Fluorophenoxy)propoxy]phenyl>-ethyl bromide 



50 




By following the procedure of example 8 and using the product of example 140 as starting material the 
title bromide was prepared. 
55 Yield: 74% of theory 

NMR (CDCI3. 300MH2): 2.25[2] q. J = 8H2, 3.13(2] t. J = 8Hz, 3.55(2] t J = 8H2. 4.12(2] t. J = 8H2, 
4.1 6(2] t. J = 8Hz. 6.75-7.26(8] m. 
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Example 142 



2-{3-[3-(4-Fiuorophenoxy)propoxy]phenyl}-ethy( triphenylphosphonium bromide 



70 




A solution of 20 mmol of bromide (example 141) and 30 mmol of triphenyl phosphine in 60 ml of 
;s ethanol was refluxed 20 h under nitrogen and then cooled and evaporated in vacuo . The residue was 
chromatcgraphed on silica gel using first CHCb to elute starting material residues and then 5% CH3OH in 
CHCI3 to elute the product. Evaporation of pure fractions yielded the title compound as a viscous oil. 
Yield: 50% of theory 

NMR (CDCI3. 300MHz): 2.15-2.27[2] m. 2.95-3.1 [2] m, 4.04-4.24[6] m. 6.7-7.1 5[8] m, 7.65-7.0[15] m. 



Example 143 



25 6-(4-Methoxycarbonylbenzyl)-9-{3-[3-(4-fluorophenoxy)propoxy]ben2yi}-7(Z)-nonenoic acid methyl ester 



30 



35 



40 




1.24 g (2 mmol) of the product of example 143 was dissolved in 25 ml of anhydrous tetrahydrofuran 
under argon and then 140 mg (4 mmol) of sodium hydride (80% in mineral oil) was added. The resultant 
mixture was refluxed under argon for 30 min. and then cooled to 0*C. Then a solution of 450 mg (1.5 
mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester in 1.5 ^ml anhydrous 
tetrahydrofuran was added quickly dropwise. The resultant mixture was stirred 15 min. at 0* C and then 15 
min. at room temperature and then 1 h at reflux. The product was isolated as In example 67 to give 0.35 g 
^ of pure product. 
Yield: 41% of theory 

NMR (CDCI3. 300MH2): 1.2-1,7[6] m, 2.2-2.3[41 m. 2.5-2.6[1] m. 2.65-2.8[2] m. 3.0[1] dd. J = 14.8H2, 3.13- 
[1] dd. J = 14.8Hz. 3.65[3] s. 3.9 [3] S. 4.07-4.17[4] m, 5.21 [1] t. J = 10Hz. 5.51[1] dt. J = 10.7Hz. 6.45- 
7.23110] m, 7.93[2] d. J = 8Hz. 



Example 144 
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6-(4-Carboxybenzyl)-9-{3-[3(4-fluorophenoxy)-propoxy]ben2yl}-7-(2)-nonenoic acid 




'COOH 
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4S 



SO 



Using the ester product of example 143 and the procedure of example 68 the titfe compound was 
prepared. 

Yield: 85% of theory 

NMR (CDCh. 300MH2): 1.2-1.7[6] m. 2.23[2] q, J = 8H2. 2.33[2] t. J = 8H2. 2.5-2.8[3] m. 3.03[1] dd. J = 
14.8Hz, 3.14[1] dd, J = 14Hz. 4.04-4.15[4] m, 5.22[1] t. J = 10Hz, 5.54[1] dt. J « 10.7Hz. 6,5-7.3[10] m. 
7.97[2] d, J = 8H2. 



Example 145 

Animals-Male Dunkin Hartley 350-400 g (Interfauna). 



1 . Preparation 

A guinea-pig was killed by a blow to the head and the trachea placed in Tyrodes solution plus 
indomethacin (3 x 10"^ M). The trachea was cut open longitudinally opposite the trachealis muscle and 
alternating transverse cuts made across three quarters of the tissue width. The preparation was opened out 
as a zig-zag-chain and suspended in a 1 0 ml tissue-bath containing Tyrodes solution with Indomethacin (3 x 
10"^ M) at 37 *C gassed with 5% CO2 in oxygen. Tissue movement was monitored with a Hugo Sachs 
isotonic transducer with a load of 250-500 mg. 



2. Experimental Procedure 

Upon equilibration maximal response was determined using 10~* and 3 x 10~^M histamine. The 
histamine was washed out and Tyrodes exchanged for Tyrodes plus indomethacin, L-serine borate (45mM) 
and L-cysteine (lOmM). When the tissues and re-equilibrated one of each set of four preparations was 
treated with a series of lOal volumes of the vehicle control EtOH. The other three were each treated with 
cumulative additions of the test drug to give a tissue-bath concentration from 10"'^ - lO^^M. Rfteen 
minutes after the final addition of test drug or EtOH a cumulative concentration response curve for LTD* - 
(10~'o - 10"^ M) was applied. When maximal LTD4 -concentration was reached the tissues were discarded. 



Indomethacin* LTD* (Leukotrien D*), boric acid. L-cysteine and L-serine. 

Tyrodes solution consisted of the following ANALAR grade substances (mM) dissolved in distilled water: 



3. Materials 
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TO 
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-NaCI 137. MgCIa 2.1. KCl 2.7. NaHaDO* 0.5. CaCIa 2.4. NaHC03 11.9. D-glucose 9.2. 
Results 

Contractions were normalised to the histamlne-induced maximum for each preparation. The responses 
to analogue. LTD* and LTD* plus analogue were then expressed as a percentage of the maximum LTD* 
response in the appropriate control preparation. ECso (that concentration required to Induce a 50% maximal 
LTD* response) values for 'test' and control tissues were calculated using a least squares linear regression 
program. These values were used to calculate a pKa to qualify the degree of antagonism where appropriate. 

Claims 

1 . Alkenoic acid derivatives of the general formula 

aJ[f^(CH2)„,-W-CH-X-(CH2) 



35 



40 



50 



2^ ^ Y 




(1) 

8 



B 



X and Y are identical or different and represent sulfur, sulfoxide, sulfone. an aikylene chain. -SCH2-. or 
oxygen or a direct bond. 
W represents -CH = CH- or -CH2-CH2- 

o represents a number 1 to 5 r . ^ * 1 i 

A and B are identical or different and represent carboxyl. carboxymethylene. tetrazolyl or tetrazolyi- 

methylene. or -COaR^ or -CHzCOaR^ or -CONR^OR" or nitrile 

n represents a number 1 to 10, 

m represents a number 0 to 7, 

T and 2 are identical or different and represent oxygen or a direct bond 

R3, R8 are identical or different and represent hydrogen, alkyl. alkoxy. halogen, trifluoromethyl. 

trifluoromethoxy. cyano or nitro , . 

R9 is lower alkyl and R^^ and R^^ are hydrogen, lower alkyl. alkylsulfonyl or arylsulfonyl or together are an 

aikylene chain to form a ring 

and their salts have been prepared. 

2 Alkenoic acid derivatives according to claim 1 . wherein 
X and Y are identical or different and represent sulfur, sulfoxide, sulfone. a methylene group. -SCH2-. 
oxygen, an ethylene group or a direct bond, 
W represents -CH = CH- or -CH2CH2- 
o represents a number 1 to 4, 
n represents a number 1 to 7. 
m represents a number 0 to 5. 

T and Z are identical or different represent oxygen or a direct bond 

R2^R3^ R8 are identical or different and represent hydrogen, lower alkyl. lower alkoxy. fluorine, chlorine or 
trifluoromethyl 
and their salts. 
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3. Alkenoic acid derivatives according to claims 1 and 2. wherein 
X represents sulfur, suifone or a methylene group. 

Y represents sulfur, a methylene group. -SCH2- or a direct bond, 

W represents -CH = CH-. 
5 and represent H, 

R2 represents H or F, 

o represents a number 1 . 2. 3 or 4, 

n represents a number 2. 3. 4. 5 or 6. 

m represents a number 0, 1 or 2, 
10 T represents oxygen or a direct bond 

Z represents oxygen or a direct bond 

A represents carboxyl or ester thereof. 

B represents para carboxyl or ester thereof, and their salts. 

4. Alkenoic acid derivatives according to claims 1 to 3 for therapeutic treatment. 
75 5. Process for the preparation of alkenoic acid derivatives of the formula 
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in which 

X and Y are identical or different an?l represent sulfur, sulfoxide, suifone, an alkylene chain. -SCH2-. oxygen 
or a direct bond, 

W represents -CH = CH- or -CHz-CHa- . . 

0 represents a number 1 to 5 

A and B are identical or different and represent carboxyl, carboxymethylene. tetrazolyl or tetrazolyl- 
methylene. or -C02R^ or -CH2C02R^ or -CONR^oR^^ or nitrile wherein R^ is lower alky I and 
R'o and R^' are hydrogen, lower alkyi, alkylsulfonyi or arylsulfonyl or together are an alkylene chain to form 
a ring, 

n represents a number 1 to 10, 
m represents a number 0 to 7. 

T and Z are identical or different and represent oxygen or a direct bond 
and 

R2, R3. R8 are identical or different and represent hydrogen. alkyI, alkoxy. halogen, trifluoromethyl, 
trifluoromethoxy. cyano or nitro 
and their salts, characterized in that 
aldehydes of the general formula (II) 



50 
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O 



(CH2)o-A 

(II) 



in which 

X. Y, 0 and have the above mentioned meaning and 

A and B are identical or different and represent CO2R3 or CH2C02R^ or CONR'^R^^ or nitrile wherein 
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represents lower alky! and R^*^ and R'' represent lower alkyi, a methylene chain or H. 
are reacted with phosphorus compounds of the general formula (III) 
R^-CH2-U (III) 
in which 
5 R^ is 



70 



p3 



in which 

rs R2, T, n, Z, R^ and nn have the above mentioned meaning 
and 

U represents a group of the formula 

OR^ 

20 e , I I 



O O 



where 

R^ and R^ are identical or different and denote alkyI or phenyl 
and 

V denotes a halide anion or a tosylate anion in inert solvents in the presence of bases, whereby the esters 
.30 ai^e then hydrolysed or partially hydrolysed. 

6. Process according to claim 5, characterised in that it is carried out in the temperature range from 
-80'C to +70* C. 

7. Phosphorous compounds of the fonmula 



35 




(Illb) 



wherein 

R2 and R^ are identical or different and represent hydrogen, alkyI, alkoxy, halogen, trifluoromethyl, 
45 trifluoromethyl. cyano or nitro. 

U represents a group of the formula 

R^ OR^ 

e I } 

-P(R^)3V , -P-R^ or -P-OR^ 

^ II II 

o o 



55 where 

R^ and R^ are identical or different and denote alkyI or phenyl 
and 

V denotes a halide anion or tosylate anion. 
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T and 2 are identical or different and represent oxygen or a direct bond, 
nn represents a nunnber 0 to 7 and 
n represents a number 1 to 10. 

8. Medicaments containing alkenoic acid derivatives according to claims 1 to 3. 
5 9. Medicaments according to claim 8, characterised in that it contains about 0.5 to 98% by weight of 

the alkenoic acid derivatives. 

1 0. Use of alkenoic acid derivatives according to claims 1 to 3 for the preparation of medicaments, 

1 1 . Use according to claims 9 and 10, for the preparation of medicaments for the treatment of deseases 
of the circulatory system and of the respiratory system. 
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